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EXECUTIVE SUMMARY -

The American Chemical Service, Inc. (ACS) Site is a 33-acre parcel of land, including a
currently active chemical manufacturing plant located at 420 South Colfax Avenue in
Griffith, in the northwest corner of Indiana. The Site began reclaiming spent solvent in
1955 and continues to manufacture specialty chemicals. Based on the findings of an RI/FS'
and subsequent studies and groundwater sampling, four primary contaminant source areas
have been identified at the Site: the On-Site Containment Area (ONCA), the Still Bottoms
Pond Area (SBPA), the Off-Site Containment Area (OFCA) and the Kapica-Pazmey (K-P)
Area. Identified contaminants of concern include volatile organic compounds (“VOCs”) in
the soil and groundwater and PCBs in the soil. This Site was placed on the National
Priorities List in 1984 and a Record of Decision (“ROD”) was issued on September 30,
1992. The ROD specified groundwater pump-and-treat, low temperature thermal
treatment (“LTTT”) of buried waste and contaminated soils, in-situ vapor extraction
(“ISVE”) of contaminated soils, drum removal from the ONCA, and groundwater
monitoring for remedial action at the Site. An alternate remedy was presented in the
Conceptual Work Plan (Montgomery Watson, August 1998) and 30% Remedial Design
Report, Alternative Remedy, ACS NPL Site (Montgomery Watson, February 1999). The
alternate remedial action (Final Remedy) presented in these reports replaces the LTTT with
a more extensive containment and ISVE application that meets the overall objectives for
the remedy and is more technically feasible and cost effective than the LTTT approach
(ROD Remedy). The ROD will be amended in May 1999 to reﬂect changes of the orlgmal

-~ ROD Remedy to the Final Remedy.

Groundwater pump-and-treat and groundwater monitoring have already been implemented
to some extent at the Site. In addition, a polyethylene and bentonite slurry containment
barrier was constructed around the Site source areas. One foot of clay cover has also been
placed on the OFCA. These containment measures effectively isolate the source areas from
further off-site migration of contaminated groundwater. In response to the ROD
requirement for LTTT, a materials handling and LTTT study were undertaken to determine
the feasibility of LTTT at the Site. The results of the materials handling study showed that
less than 50% of the buried waste and soil at the Site are amenable to a thermal remedy.
The results of the LTTT study determined that even though LTTT can be effective at
treating organic compounds, implementing the technology at the ACS Site would be
extremely difficult and risky based on complications with buried debris, municipal waste,
fugitive vapor loss, and potential for explosions during excavation and treatment.
Therefore, an alternate to manage the organics at the Site needed to be developed.
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The Final Remedy described in this 95% Remedial Design Report (95% RD) incorporates
the groundwater pump-and-treat and ISVE requirements of the ROD, and will meet the
general remedial objectives of the ROD. The Final Remedy includes the following
components: :

» Enhancement of ‘the current containment systems in the SBPA, OFCA, and K-P
Areas by covering each area to reduce infiltration and prevent direct contact with
contaminants.

e Mass removal of mobile VOC contaminants through the use of ISVE in the
SBPA, the OFCA, and the K-P Area.

o Elimination of a primary potential source of contaminants by excavating drums
from the ONCA and disposing of the contents off-site in accordance with the
Agency-approved January 1999 Buried Drum Removal Work Plan as revised by
the January 26, 1999 Montgomery Watson response to Agency comments.

e Removal of the PCB-impacted sediments in the wetlands area by excavating and

* disposing sediment off-site at a TSCA-approved landfill or consolidating them
on-site in a contained area depending on contaminant concentrations: in
accordance with the April 1999 PCB Sediment Excavation and Wetlands
Restoration Work Plan.

« Continued operation of the groundwater pump and treat system. The existing
Groundwater Treatment Plant will be expanded during 1999 to treat increased
contaminant loading from the Site dewatering activities, and the ISVE
condensate.

e Active treatment and monitored natural attenuation (MNA) to address
contaminated groundwater outside of the barrier wall to the north and south of the
Site.

Application of ISVE to remove VOC contaminants will be initiated in the OFCA and the
K-P Area, where there is sufficient vadose zone to implement ISVE. In addition, the water
table will be lowered in these areas while the ISVE system is running to expose additional
contaminants to the ISVE and thereby increase the mass of VOCs removed. A phased
approach to ISVE start-up will be implemented, so that the vapor treatment system for the
ISVE system can be optimized and operated as efficiently as possible. Once the ISVE
system is optimized with the lowered water table in the OFCA and K-P Areas, the ISVE
system will be applied to the SBPA. The water table will also be lowered in this area to
increase the effectiveness of the ISVE application. Again, a phased approach to start-up
will be conducted to maximize the treatment system efficiency and optimize contaminant
recovery. Discrete areas of contamination below the lowered water table in the SBPA and
OFCA, where dewatering for treatment would not be efficient, will be treated by air

sparging.
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The SBPA, the OFCA, and the K-P Area will be covered with a low permeability cover
material that will provide a surface seal for the ISVE system, reduce infiltration of
rainwater, and prevent direct contact with exposure to contaminants and vapors from the
contaminants in those areas. The initial cover layers will be installed as part of the start-up
of the ISVE systems. Once the ISVE systems are in place and have been optlmlzed the
final layers of the covers w111 be installed.

The ISVE system will then continue to be applied to the SBPA, OFCA, and the K-P Area,
until air vapor samples indicate that the applicable shut down criteria have been reached.
Pulsing and other optimization efforts will be conducted to maximize efficiency and
minimize supplemental fuel use, reducing the total emissions from the off-gas treatment
system(s). :

Coordination of the remedial actions with the ongoing ACS, Inc. chemical plant operations
will be required as long as the chemical plant continues to operate on-Site. The chemical
plant currently uses the SBPA and several adjacent areas, which will be covered and treated
with ISVE, for access and transfer operations. The need to modify the remedial actions to
accommodate continued operation of the plant may result in modified work schedules and
costs.

The Final Remedy is a robust system, capable of complying with the ROD objectives for
remedial action at the Site. The combination of continued groundwater pumping and
treatment, covering source areas for containment, ISVE for source reduction, active

treatment and MNA for groundwater, and source removal in the ONCA and wetland, will ~ -

adequately address the risks at the Site. Upgrade of the groundwater treatment plant is
required in order to treat the water from dewatering activities and condensate from the
ISVE system. Those upgrades are currently ongoing and are being completed on a
design/build basis. IDEM permitting departments and U.S.EPA have been contacted and
are aware of these ongoing upgrades. The detailed design of these upgrades is outside the
scope of this document and is not presented herein. The relevant information from this
design document (ISVE condensate flows, groundwater pumping rates, contaminant loads,
etc.) has been taken into account in the design of the groundwater treatment plant upgrades.
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ACRONYMS

ACS, Inc. American Chemical Service, Inc.
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1.0 INTRODUCTION

This document presents the 95% Remedial Design (95% RD) for the Final Remedy at the
American Chemical Service (ACS) Site (Site). The Final Remedy is being implemented on
a .design-build format. Due to the nature of the design-build format, the level of detail -

-necessary to implement the design is not as extensive as that of a typical design-procure- -

build format. The 95% RD contains the required information needed for a design-build
format and consists of this text description and the design or drawings (Drawings) included
in Appendix A.

The ACS Site is a 33-acre parcel of land, including an active chemical manufacturing plant
located at 420 South Colfax Avenue in Griffith, in the northwest corner of Indiana. The
Site was placed on the National Priorities List in 1984 and a Record of Decision (ROD)
was issued on September 30, 1992. The ROD required treatability studies and indicated
Low-Temperature Thermal Treatment (LTTT) would be used for treatment of buried waste
in the Off-Site Containment Area (OFCA) and for volatile organic compounds (VOC)
contaminated soil unable to be treated by in-situ soil vapor extraction (ISVE). The results
of the 1997 Material Handling and LTTT treatability studies (1,2) showed that LTTT
treatment would not safely achieve the goals of the ROD. Therefore, at the request of
United States Environmental Protection Agency (U.S. EPA), an alternate remedy has been
developed. The initial submittal describing this alternate remedy was conducted in the
August 1998 Conceptual Work Plan (3). Subsequently, based on Agency comments

4,5,6), the Conceptual Work Plan was revised and resubmitted as the February 1999 30%

Remedial Design (7). The individual remedial components as contained in the ROD (1992)
are collectively referred to as the “ROD Remedy”, and the individual components of the
alternative remedy presented in the Conceptual Work Plan and 1999 30% Remedial Design
are collectively referred to as the “Final Remedy”. The ROD will be amended in May
1999 to reflect changes of the original ROD Remedy to the Final Remedy.

1.1 SITE LOCATION AND SURROUNDING AREA

The Site is bordered on the east and northeast by Colfax Avenue as shown on the
Drawings. An abandoned leg of the Chesapeake and Ohio Railway bisects the Site in a
northwest-southeast direction, between the fenced ACS operating facility (north) and the
fenced OFCA (south). ACS now owns these tracks and operates them for holding and
switching tank cars. The Site is bordered on the south by the Griffith Municipal Landfill
(closed) and the abandoned Erie and Lackawanna Railway. On the north, the Site is
bordered by the Grand Trunk Railroad and to the west by wetlands areas.

Approximately 33 acres are present within the Site, with the On-Site Area (ACS operating
facility) covering 15 acres, and the OFCA and Kapica-Pazmey (K-P) Area (at the southern
end of the Site, where a former drum recycler was located) covering 13 acres. The wetlands
to the west of the Site make up approximately 5 acres.
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1.2 SITE BACKGROUND

The Site began operations in 1955, with reclamation of spent solvent waste. The Site
accepted solvent mixtures containing alcohols, ketones, esters, chlorinateds, aromatics,
aliphatics, and glycols that contained various residues. Other processes that have operated
at the Site since 1955 include specialty chemical manufacturing in small batches, burning

of still bottoms and non-reclaimable materials in incinerators (1965-1970), epoxidation and

bromination operatlons and storage and blending of waste streams for ACS’s secondary
fuel program

The approximate area of drum storage was a 250-foot by 450-foot parcel, located in the
northern third of the fenced ACS, Inc. facility. The drum storage area was visible in a 1970
aerial photograph. However, an aerial photograph from 1973 indicates that the area was
clear with no sign of drums on the ground surface. Approximately 400 drums containing
sludge and semi-solids of unknown types were reportedly disposed of inside the plant (this
area was named the “On-Site Containment Area” or “ONCA”)

From 1988 to 1992, a Remedial Investigation/Feasibility Study (RI/FS) was conducted at
the Site. In 1992, a ROD was executed which described the remedial action to be

. implemented on the site. The remedial action identified in the ROD (ROD Remedy) is

discussed in Section 2 of this Plan.

During the RI in the late 1980s, a test pit was excavated in the ONCA, where drums were

- thought to be buried. Drums were found to be buried on their sides, stacked 3-high and

closely packed together. Various liquids were observed in soil surrounding some of the

- drums, such as brownish water, and an oil-like liquid. In addition, a viscous blue liquid

was observed leaking from several drums. The majority of the drums were noted to be
dented and corroded, but largely intact. Construction activities conducted during
installation of the Perimeter Groundwater Containment System (PGCS) and Barrier Wall
Extraction System (BWES) verified the presence of buried drums stacked 3-high in the
ONCA. A geophysical investigation was subsequently conducted in February 1998 to
determine the extent of the buried drums in the ONCA. Based on past RI results, recent
construction activities, and the 1998 geophysical investigation, three areas of buried drums
were identified, and are shown on the Drawings.

The Still Bottoms Pond Area (SBPA), located in the central portion of the ACS facility,
served as a repository for still bottoms waste from the solvent recycling process. This area
contained a pond and “treatment lagoon” where still bottoms were disposed. The pond and
lagoon have since been filled in with drum carcasses, rubble, soil, and other debris. During
the RI, many borings were advanced in this area, and the concentrations of contaminants in
the area indicate that it is a significant source area on Site. Further description of the extent
of contamination is included in Section 1.3.

The wetlands to the west of the ACS facility were investigated in 1996 to determine the
extent of impact from facility operation on the wetlands. Analytical samples collected
during this investigation indicated that certain localized sediments in the wetlands area
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were contaminated with polychlorinated biphenyls (PCBs). These PCBs likely were
transported from the facility via surface water runoff from the facility which drained into
the wetlands areas.

The Off-Site Area of the Site is located south of the ACS facility railroad tracks and
encompasses the OFCA and the K-P building area. A large portion of the Off-Site Area is
essentially a continuation of the Town of Griffith landfill. During the RI, installation of
soil borings indicated contaminated areas in the central and southern portions.of the Off-
Site Area. The barrier wall construction, which included excavation of several hundred feet
at the perimeter of the Off-Site Area, verified the landfilled nature of the area. During the
Pretreatment Material Handling and LTTT Studies, the central Off-Site Area was found to
contain deteriorated drum carcasses and parts. This area is also a significant source area on
Site.

In February 1997, as part of the expedited interim remedial measures, a groundwater
pumping system was installed in the wetland area. The pumping system referred to as the
PGCS, provides containment for a groundwater plume in the northwest portion of the Site.
In addition, a groundwater treatment system, including phase separation, UV/oxidation,
metals precipitation, filtration, air stripping, and carbon adsorption, was constructed to treat
groundwater from the PGCS.

In 1997, a continuous barrier wall was installed around the ONCA, the ACS operating
facility, the OFCA, and the K-P Area to contain the contamination source areas. The barrier
wall encloses the delineated source areas and buried waste at the Site. A groundwater
extraction system inside the barrier wall, comprised of eight 100-foot long extraction
trenches, was installed to maintain a hydraulic capture zone within the barrier wall, and is
referred to as the BWES. Groundwater from the BWES is also treated in the groundwater
treatment system.

The PGCS has been operated since March of 1997, and the BWES was started-up in May
1997. Groundwater from these systems continues to be treated through the groundwater
treatment system and discharged to the wetland in accordance with standards established by
the U.S.EPA and Indiana Department of Environmental Management (IDEM). Based on
the groundwater treatment plant effluent data and groundwater levels collected from within
the barrier wall, these interim systems have successfully, isolated the source areas of the
Site thus preventing further off-site groundwater contamination from occurring and
providing active treatment of groundwater from within the barrier wall (BWES) and in the
northeast portion outside the barrier wall (PGCS).

1.3 WASTE CHARACTERIZATION

The interim remedial measures cut off the groundwater migration pathways from the source
areas and provide mass removal and treatment of contaminated groundwater. However, the
soil contamination source areas have been contained but not directly treated to date.
Therefore, to fully understand the Final Design, the source areas will be discussed here.
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The source areas, in general, are those areas that contain “buried waste,” defined in the
Statement of Work (SOW) section of the ROD as those areas of contamination with VOC
concentrations greater than 10,000 mg/kg or PCBs concentrations greater than 10 mg/kg.
In addition to the primary source areas, areas of “contaminated soil,” defined in the SOW
as concentrations in excess of clean-up goals but less than those defined as burled waste,
exist near each of the source areas. :

It is important to note that the SOW anticipatcd a remedial action involving LTTT and a
residential end-use for determining the risks at the Site. However, based on results from
the Pretreatment/Materials Handling and LTTT Treatability Studies and the revised

- Baseline Risk Assessment, the remedial action will not include LTTT. The risk

calculations will be based on an industrial end-use for the Site, as stated by the Agency.
Therefore, the clean-up goals will be modified from those listed in the current ROD.

- To gain a better understanding of the primary source areas addressed by the Final Design,

each of the areas of concern are discussed below.

1.3.1 Source Areas
The primary identified source areas at the Site, presented on the Drawings are:

1. The ONCA. According to the ROD, approximately 400 drums of unknown
sludges and semi-solids were suspected to be buried in the ONCA. Subsequent
geophysical surveys indicate that the ONCA may contam between 1000 and
2,500 drums. :

2. The SBPA. This area includes the former Still Bottoms Pond, treatment lagoon
#1, and adjacent selected contaminated areas of the ACS facility. The SBPA
received still bottoms waste from the solvent recovery process. The pond and
lagoon were drained and filled with crushed drums containing sludge materials,
along with miscellaneous rubble and debris.

3. OFCA and K-P Area. The ROD reported that the OFCA received wastes that
included 20,000 to 30,000 punctured, crushed drums, general refuse, on-site
incinerator ash, and a tank truck containing solidified residue for disposal. The
Pretreatment/Materials Handling and LTTT Treatability Studies, October and
‘December 1997, respectively indicates that up to 50,000 drums, predominantly
crushed and non-intact, could be buried within the OFCA. The area adjacent to
the OFCA to the west and south is contiguous with the City of Griffith Landfill
and contains landfilled municipal solid wastes. The K-P property has impacted
soil from direct disposal as a result of drum washing operations.

Contaminated groundwater has migrated offsite in the upper aquifer. The areas of
groundwater impact outside the barrier wall include an area to the north referred to as the
North Area and an area to the south/southeast referred to as the South Area. Further
discussion of these areas is presented in Section 6. -
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1.4 CHEMICALS OF CONCERN

The chemicals of concern which impact the groundwater at the Site are VOCs including
chlorinated hydrocarbons and benzene, and some semi-volatile organic compounds
(SVOCs). The expedited interim.remedial measures implemented in 1996 and 1997 have
contained much of the groundwater plume, and have isolated the sources of groundwater
contamination from further migration. Chemicals of concern that are present in the soils
and waste at the Site are primarily VOCs and PCBs, and these will be addressed in the
Final Design described herein.

1.4.1 Organic Compounds

Based on data collected during the RI and subsequent supplemental sampling, the majority
of the VOC contamination lies within the ONCA (associated with the drum burial), the
SBPA (as a result of the solvent recovery waste disposal), and the OFCA (associated with
the punctured drum and municipal solid waste disposal). The K-P Area contains relatively
small, discrete areas of VOC contamination greater than 10,000 parts per million (ppm).
Contaminants in shallow groundwater within the barrier wall and off-Site to the north and
southeast preliminary contain detectable levels of benzene and chloroethene.

The majority of the SVOC contamination lies within the same areas as VOC
contamination: the ONCA, the SBPA, and the OFCA. The majority of SVOCs have
characteristics that typically make them less mobile or immobile in the subsurface.
Therefore, SVOCs which are not within the flow pathways induced by ISVE operation will
not likely migrate. SVOCs that do migrate will be removed through the ISVE system (if in
vapor form) or the groundwater extraction system (if dissolved in groundwater or in
product form). Immobile SVOC contaminants within the contained areas of the Site were
not extensively analyzed during ISVE modeling. However, air venting planned during
long term system operation will accelerate the natural biodegradation of mobile and non-
mobile compounds.

1.4.2 Polychlorinated Biphenyls _

The source areas for PCBs are generally limited to the SBPA, the OFCA, and the K-P
Area. The areal and vertical extents of PCBs were determined based on the RI soil sample
analytical data. The PCBs present in the SBPA are at or near the surface and based on the
revised Risk Assessment, pose an unacceptable risk to the future workers at the Site. There
were also some detections of PCBs south of the SBPA, but these detections were generally
at depths of between 15 and 20 feet. These PCBs do not pose an unacceptable risk because
of their burial depth. As mentioned in Section 1.2, PCBs were also detected in the
sediments in the wetlands west of the Site, probably due to the historical off-site transport
of PCB-laden sediment via storm water runoff from the Site.

PCBs were also detected in the OFCA and K-P Area, although the detections of PCBs in
these areas were more random than in the SBPA, as might be expected in a landfilled area.
Because of the nature of waste placement in this area, the PCB contamination is likely not
contiguous throughout the area.
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1.4.3 Inorganics _

The primary areas of inorganic contamination on Site contain lead concentrations in excess
of 500 ppm and are located in the SBPA, the OFCA, and the K-P Area. Detected lead
concentrations in the SBPA were detected in excess of 500 ppm in two test pits and one
soil boring. This area lies within the PCB-contaminated area, and will be covered as part of
the Final Remedy. Concentrations of lead in excess of 500 ppm were detected between 3
and 10 deep feet in the K-P area and between 10 and 15 feet deep in the OFCA, both of
which will be covered as part of the Final Remedy. A single test pit excavated in the
ONCA contained lead in excess of 500 ppm. This area is within the area that will be

_ excavated during the ONCA drum removal, and will be placed in the Fire Pond to be

covered as part of the final remedy.

1.5 RISK ASSESSMENT

The Revised Baseline Risk Assessment developed for the site by the ACS RD/RA Group
was completed in September 1998 (8), and submitted to U.S.EPA for review. The findings
of that Risk Assessment were used to define the exposure areas requiring remedial action at
the Site, as part of the Final Remedy. U.S. EPA indicated that they are developing a
separate Risk Assessment, which has not yet been completed.
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2.0 FINAL REMEDY SUMMARY

According to the ROD, under current-use scenarios, the primary risk of exposure from the

Site contamination would be through:

1. Incidental ingestion, inhalation of vapors and dermal contact with contaminated
groundwater

2. Inhalation of vapors from subsurface releases and fugitive dust from surface
contaminants

3. Ingestion and dermal contact of contaminated soil, and

4. Ingestion and dermal contact with contaminated media in the wetlands, surface
water and sediment in the site’s drainage ditches.

For future-use scenarios, risk from exposure could occur from ingestion, dermal contact
and inhalation from the contamination in the groundwater, soil, vapor emissions, and
surface water.

The risk scenarios are based on a residential property use at a 10° Target Cancer Risk and a
Hazard Quotient less than 1. Remediation levels were established based on these risks and
presented in the SOW. Based on the revised Baseline Risk Assessment (9), the residential
use scenario for the Site is not appropriate, because of the history of industrial use,
industrial zoning on the property, current uses, and the landfilled nature of the Off-Site
Area. Treatment of the contamination at the Site to address a residential risk level would
not provide benefits to the community, given that a removal action would have a much
greater short-term risk without the long term benefit of significant additional risk reduction.
Therefore the original ROD remediation levels and the remedy itself needed to be modified
to reflect the industrial use scenario.

2.1 ROD REMEDY

The following major remedial action components were established in the original ROD
Remedy: ' -

1. Groundwater pumping and treatment to ‘“dewater the Site” and contain the
groundwater plume;

2. Excavation and off-site incineration of the 400 drums in the ONCA;

3. Excavation of buried waste for LTTT;
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4. In-situ soil vapor extraction (ISVE) pilot study of buried wastes in-the On-site.
Area;

5. ISVE of contaminated soils;

6. Continued evgluation and monitoring of wetlands, and if necessary, remgdiation; _
7. Loﬁg ferm groundwater monitoridg; | | .

8. Fencing the Site;

9. Implementation of deed and access restrictions and deed notices; and |

10. Private well sampling with possible well closures or groundwater uses advisories.

Several of these actions have already been completed or implemented at the site:

1. Groundwater pump and treat system

6. Evaluation and monitoring of the wetlands

7. Groundwater monitoring program

8. Fencing the Site

9. Implementing deed and access restrictions and deed notlces and
10. Private well sampling program :

In addition, a containment barrier wall was constructed around the Site source areas. The
barrier wall contains the Site source areas and the contaminated groundwater beneath the
site. One foot of clay cover has also been placed on the Off-Site Area. Other actions will
be implemented as part of the Final Remedy:

2. ONCA drum removal and off-site disposal

6. Excavation of PCB-contaminated sediments (>1 ppm) in the wetlands for on-
site consolidation (<50 ppm) and off-site disposal at licensed TSCA-approved
landfill (>50 ppm) _

4.,5. In-situ soil vapor extraction (although Item 4 will be a phased Start-Up of
ISVE Systems and not the originally required pilot study)
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The need for the alternate to the ROD Remedy is illustrated by the results of the 1997
Pretreatment/Material Handling and LTTT Treatability Studies (1,2), which were
conducted to evaluate that thermal technology as a remedy. The results of the studies
showed that even though LTTT can be effective at treating organic compounds,
implementing the technology at the ACS Site would be impractical based on the following

findings: -

e A severe explosion hazard would exist from the excavation, handling, and
treatment of VOC-contaminated material. This is especially true in the treatment
system off-gas unit, where high concentrations of organic vapors could buildup,
due to the heating of the soil to be treated. In addition, available unit designs are
unable to handle the high vapor concentrations.

o Approximately half of the contaminated material in the OFCA contained
municipal waste that was covered or commingled with soil. The amount of
municipal waste was estimated to be 30 to 60 percent by weight. Since municipal
waste is not amenable to LTTT, it would have to be managed separately, cleaned
of the chemicals of concern, and disposed off-site. Steam cleaning, as required by
the ROD, is not practical on municipal waste. Therefore, other management
options for the waste would have to be investigated.

e Approximately 73 percent of the VOCs were lost as fugitive emissions during
sample preparation for the treatability study, which implies that VOCs similarly
will be lost as fugitive emissions during full-scale handling and blending
operations. This situation would be inconsistent with controlling vapor emissions
during excavation and would require an extensive engineered system in an
attempt to minimize the short-term risk to the Site workers.

The Thermal Treatability Study (2) concluded that it would be necessary to develop an
alternate remedy to manage the organics. Many separate treatment technologies were
evaluated in the 1992 Feasibility Study (6) and subsequently screened out based on
effectiveness, implementability, cost, or other criteria. The technologies that remained
following the screening process are incorporated into the Final Remedy.

Because of the Industrial/Commercial nature of the Site property, a final remedy that
consists of removing the principal threat by source reduction, process waste treatment and
containment is acceptable under the National Contingency Plan (NCP). Therefore, the
following remedy has been developed for the Site.
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2.2 FINAL REMEDY

The remedial action objectives established in the ROD for the Site are:

1.

Minimize exposure to contaminated soil, groundwater, buried drums/liquid
wastes/sludges, or other substances which would result in a risk greater than the
acceptable risk range identified in t_he ROD; :

Restore groundwater to applicable state and federal requirements;

Reduce migration of contaminants off-site through water, soil or, other media;
and

Reduce the potential for erosion and possible migration of contaminants via Site
surface water and sediments.

To achieve these objectives, under the Final Remedy, the items listed in the ROD remedy
would be implemented, except for LTTT of the contaminated wastes and soils. The risks
posed by the contaminants at the Site will be addressed as follows:

1.

Incidental ingestion, inhalation of vapors, and dermal contact with contaminated
groundwater will be prevented through containing the groundwater with the
existing barrier wall, covering the Site, containment of groundwater plume,
enhancement of natural attenuation/biogradation of groundwater contaminants,
and groundwater pumping and treatment to remove contaminants.

Inhalation of vapors from subsurface releases and fugitive dust from surface
contaminants will be prevented by covering the source areas and treating
subsurface contaminants with ISVE.

Ingestion and dermal contact with contaminated soil will be prevented by
covering the Site source areas and limiting Site access.

Ingestion and dermal contact with contaminated media in the wetlands, surface
water and sediment in the site’s drainage ditches will be prevented by covering
the on-site source areas and excavating the PCB-contaminated sediments in the
wetlands. _ '

The Final Remedy has the following elements: 1) source (mass) reduction, 2) treatment of
process wastes, and 3) containment of wastes. These elements will serve to eliminate
contaminant migration from source areas and reduce potential human exposure to
acceptable levels. The Final Remedy consists of:

ISVE in the SBPA (source reduction and prevention of vapor migration),
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e ISVE in the areas of VOC impact in the OFCA (source reduction and prevention
of vapor migration),

+ ISVE in the K-P Area (source reduction and prevention of vapor migration),
» Treatment of extracted vapor (vapor control),

‘o Installation of an engineered cover over the areas containing buried waste
(containment and prevention of direct contact with impacted soil and vapors).

In addition, the expedited remedial actions that currently contain the source areas and
groundwater, including the PGCS, BWES, and barrier wall, will continue to operate as part
of the Final Remedy. The following items will be conducted or continued in accordance
with the ROD:

« Removal of the PCB-impacted sediments in the wetlands area by excavating and
disposing sediments off-site at a TSCA-approved landfill or consolidating them at
locations inside the barrier wall depending on contaminant concentrations, and in
accordance with the April 1999 PCB Sediment Excavation and Wetlands
Restoration Work Plan,

« Removal and off-site disposal of the intact drums in the ONCA in accordance
‘with the Agency-approved January 1999 Buried Drum Removal Plan, '

o Continued groundwater pumping frorn the PGCS and BWES and treatment
through the groundwater treatment plant in accordance with the performance

standard verification plan (PSVP) for the groundwater treatment system,

e Active treatment and monitored natural attenuation (MNA) for groundwater
outside the barrier wall in North and South/Southeast areas,

« Long term groundwater monitoring, in accordance with the Agency-approved
groundwater monitoring program, and

e Private well sampling, in accordance with the Agency approved groundwater
monitoring program.

The remedial components of the Final Remedy are shown on the Drawings. The remainder
of this document presents descriptions of the individual components for the Final Remedy.
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3.0 IN-SITU SOIL VAPOR EXTRACTION

3.1 DESIGN CRITERIA

In-situ soil ‘vapor extraction (ISVE) is a physical remediation technology designed to
remove volatile and semi-volatile compounds from contaminated subsurface media. ISVE
uses a vacuum-induced air flow through the subsurface to remove the vapors in the pore"
space. Initially, mass is removed via advection, in which the accessible mobile vapors
present in the pore space of the soil are removed. Once the accessible mobile soil vapors
are removed, ISVE is limited by the rate at which VOCs, absorbed on the soil particles,
trapped in the pore space as liquid, and dissolved in the pore water, partition (volatilize and
diffuse) into the pore space. This is referred to as diffusive flow regime.

The ISVE remediation process will be enhanced by air introduction into the subsurface
soils. Previous studies at the Site indicate that biodegradation of existing constituents will
occur through air introduction. Air introduction, or venting, through designated ISVE wells
will significantly enhance biological activity responsible for aerobic degradation of VOCs
and SVOCs. Air venting will also be used to induce spec1ﬁc air-flow paths within each
ISVE system, thus limiting short circuiting.

Because the barrier wall already contains the source areas at the Site, the main objective of
ISVE at the ACS Site is VOC reduction in these source areas by extracting mobile VOCs, .
and, to some extent, SVOCs from below the ground surface. Volatile constituents will be
removed from preferential air and water flow pathways, where contaminants, if their
physical and chemical characteristics are such that they are mobile, will migrate.
Subsurface constituents will have varying levels of mobility depending on the specific
characteristics of the compounds, existing partitioned phase of the compounds, and local
soil properties. Contaminants that are less mobile, such as SVOCs, which are not within
the flow pathways induced by ISVE operation will not likely migrate. SVOCs that do
migrate will be removed through the ISVE system (if in vapor form) or the groundwater
extraction system (if dissolved in groundwater or in product form). Immobile contaminants
within the contained areas of the Site are not expected to migrate and will not be recovered
by the ISVE system.  However, air venting planned during system operation will
accelerate the natural biodegradation of mobile and non-mobile organic compounds as
confirmed by bench scale pilot studies.

Applying ISVE to the source areas will decrease the mobile contaminants within the barrier
wall. This reduction, in conjunction with the barrier wall and groundwater pump and treat
system, will further reduce the potential for off-site migration. Mobile-characteristic
contaminants, which are not within these preferential flow pathways, will not likely
migrate because they are trapped within the soil/debris/drum matrix. If they do migrate,
they will migrate to preferential pathways and will be removed through the ISVE system (if
in vapor form) or groundwater extraction system (if dissolved in water or in product form).
Either way, the mobile contaminants are still within the containment area. Immobile

95% Remedial Design Report May 1999 ACS RD/RA Group

Page 12



contaminants, including most SVOCs, will experience biodegradation resulting from the air
venting of the ISVE systems.

In addition, ISVE will reduce the opportunity for vapor contact through the ground surface
by reducing the vapors in the subsurface and minimize the VOC loading in the treatment
plant by removing VOCs before they dissolve into the groundwater. - This remedial
component is consistent with the objectives of the Final Remedy for. the ACS Site, as
defined in the ROD, to: address principle threat by reducing the risk of exposure to
contaminated vapors and reducing the potential migration of mobile contaminants to the
groundwater.

3.1.1 Areas To Be Treated With ISVE
The areas containing high VOC concentrations are found in four primary areas:

e On-Site Containment Area (ONCA)
o Still Bottoms Pond Area (SBPA)
o Off-Site Containment Area (OFCA)
o Kapica-Pazmey Area (K-P Area)

In the ONCA, the elevated levels of VOCs are coincident with the buried drums. The
drums within the ONCA, as defined by the geophysical investigations, will be removed and
disposed off Site. Visually impacted soils will also be excavated, placed in the Fire Pond
located in the SBPA, covered, and treated by ISVE. A drum removal plan (Montgomery
Watson 1999) that discusses the drum removal in greater detail has been prepared and
approved by U.S. EPA. ' '

For the other three areas of elevated VOC contamination, the percentage of total VOCs
present was estimated using the results of previous soil sampling as follows:

Distribution of Estimated

Percentage of Area Soil

Area VOC Source within Area Mass that is Impacted with
VOCs

Still Bottoms Pond 63% 1.6%

Off-Site Containment 31% 1.1%

Kapica-Pazmey 6% 1.3%

3.1.2 Extent of Volatile Organic Soil Contamination

The areal and vertical extent of total VOC contamination was estimated from analytical
results of soil samples collected during the RI and subsequent investigations. Boundaries of
the VOC contamination were defined by evaluation of the sample concentrations and the
sample locations. A concentration of 10,000 ppm was used to define the outer boundaries
of buried waste, as defined in the ROD. The majority of the VOC contamination lies within
the ONCA (associated with the drum burial), the SBPA (as a result of the solvent recovery
waste disposal), and the OFCA (associated with the punctured drum and waste disposal).
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The K-P Area contains relatively small discrete areas of VOC contamination greater than
10,000 ppm.

Once the areal and vertical extents of contamination were estimated, the total VOC mass in
each source area was estimated for use in the ISVE models and to determine at what depth
a majority of the VOCs are located. The mass in each area was estimated from the average
VOC concentration of the soil samples within the boundary of a given area. Details of the
calculation were provided in Appendix A of the 30% RD. The actual mass, however, is
unknown because the calculation is based on discrete soil boring data and reasonable,
although uncertain, assumptions. Review of the soil boring data shows that the soil sample
concentrations vary from samples of high concentration to samples of lower concentrations
directly adjacent to each other, within the boundary. This variability indicates that there are
localized areas of VOCs within areas of relatively unimpacted soil; typical of areas with
buried drums, sludges, and debris. Because of the variability, an accurate estimate of mass
is not possible.

3.1.3 ISVE Modeling

As outlined in the 30% RD, ISVE Modeling was conducted to: 1) determine if ISVE was a
feasible remedy and 2) develop preliminary design criteria. Two screening models,
Hyperventilate® (10) and BioSVE?®, which are recommended by the U.S. EPA (11), were
used. Both models use simple mass transfer and partitioning equations such as the ideal
gas law to predict VOC removal at initial startup of the ISVE system, during advective
flow. The mass removal during diffusive flow. is not predictable from the models, as the
VOC removal rate will decrease over time. However, understanding this, the models were
used as tools to estimate the feasibility of ISVE for application at a Site. A range of input
variables was used to conduct the modeling, so that the modeled output range would give a
gross indication of what could be expected from the ISVE Systems. Based on these input
variable ranges, the models provided preliminary estimates of mass removal, desired
removal rates, achievable flowrates, and other preliminary design parameters.

The model outputs typically represent ideal and initial conditions such as those that could
potentially be observed within the first few weeks of start-up. The model output values
represent maximum design criteria under ideal conditions therefore, the models were used
to only address the feasibility of ISVE as part of the Final Remedy. Under actual operating
conditions, especially during steady state removal or the diffusive flow regime,
concentrations and flowrates are expected to be significantly reduced. For example, the
mass removal rates are expected to decrease within the first several months as the
accumulated vapor that is accessible to the vacuum is extracted. Often, ISVE systems are
designed based on the model’s ideal and start-up conditions, which leads to an over-
designed system that allows for no flexibility as vapor concentrations decline. Also, in
many cases once the vapor has declined, the operation is assumed to be completed. The
system for the ACS Site has been designed to address the decline in vapor rates to prevent
an oversized, inflexible system and to provide a logical approach for shut-off criteria to
address rebound effects.
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3.2 DESIGN CONSIDERATIONS

Preliminary design of the ISVE system included consideration of the challenges previously
identified in meetings and conversations with U.S. EPA and IDEM personnel. These
challenges included uncertainties regarding effectiveness of ISVE around buried debris and
garbage in heterogeneous landfills, free product recovery, and “short circuiting” of air flow.
Specific design features related to ‘each of these issues: are summarized in the following -
paragraphs. : :

3.2.1 ISVE Effectiveness Around Buried Debris and Waste

The subsurface at the Site includes buried debris, municipal waste, and other-objects that
introduce pockets of air into the subsurface due to imperfect packing of soil. These pockets
would represent channels for preferential flow in the subsurface and could potentially
dominate the vapor flow pattern induced by the applied vacuum in the ISVE system. For
this reason, the ISVE system has not been designed to induce uniform vapor flow through
the subsurface, but rather to prioritize recovery of the contaminants in certain areas
depending on the potential for those contaminant areas to impact groundwater and soil
within the barrier wall in the future. This natural prioritization of contaminant recovery (or
preferential recovery) will first remove the contaminants that have the greatest potential for
future migration. ' :

Preferential recovery occurs because contaminants are recovered first from the zones of
highest vapor flow during ISVE, which is also expected to be the zone of highest
contaminant distribution. The concentration of contaminants is likely greatest in the voids
caused by heterogeneities, such as collapsed drums and garbage, because these zones offer
the least resistance to vapor migration. These are the same zones in which preferential flow
will occur during ISVE. Therefore, preferential flow in these zones during ISVE will
actually optimize initial recovery of contaminants and will provide early removal of
contaminants from these pockets of highest concentration. The ISVE system will include
valves on individual vent pipes in the blower shed, and each well head will have a
removable well cap, allowing each well to be used either as a vacuum extraction point or as
an air vent to influence the pathways as necessary. Also, the system will enhance
biodegradation of the volatile and semi-volatile organic contaminants.

3.2.2 Free Phase Product

Free phase product is a priority for removal from the Site because free phase product has
the highest potential to impact soil or groundwater in the future. Although small amounts
of free phase product have been observed at the Site during previous investigations, there
do not appear to be large volumes of free phase product at the Site, and no evidence of
pooled Dense Non-Aqueous Phase Liquids (DNAPLS) has been detected. A sheen has
been detected in selected wells, suggesting the presence of Light Non-Aqueous Phase
Liquids (LNAPLS), but measurable thicknesses of free product have not been detected in
any well. The presence of a sheen in selected wells suggests that free product, where
present, exists only at low volumes that are immobilized as ganglia or pockets in soil or in
the landfilled mass, above the water table. If, after installation of the ISVE wells,
recoverable or pumpable free product (either LNAPLs or DNAPLSs) is detected in one or
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more of the wells, passive recovery canisters or total fluid pumps can be easily retrofitted
into the well(s) to recover the product for appropriate disposal.

Since free product may exist at low volumes where it is found on Site, and would be non-
recoverable through traditional pumping or collection systems, ISVE is an appropriate
technology to maximize recovery. ISVE provides recovery of volatilized constituents via a
vacuum-induced vapor flow through the vadose zone between the ground surface and water |
table and through the dewatered zone. ISVE uses the same above ground equipment and
recovery mechanisms as bioslurping, which is often mentioned specifically as a free
product recovery technology. As ISVE is operated, vapor will preferentially flow through
the zones with the greatest proportion of void spaces, which may be caused by debris or
garbage. These zones of preferential flow are likely to also be the greatest areas of
accumulation of free product since free product will similarly migrate according to lines of
least resistance. Therefore, the volatile compounds at the Site are expected to volatilize
relatively quickly into the flowing vapor stream and vapor recovery from the ganglia of
free product will be optimized.

3.2.3 Smearing

If free phase product is present in the soils floating atop the water table, the potential exists
for “smearing” this product across the soil matrix as this water table is lowered. Smearing
occurs when a pool of free phase product is mobilized through the soil and leaves residual
product in its path. This “smear zone” will greatly increase the surface area of free phase
product that will be contacted by vapor recovered via the ISVE system. During vapor
extraction, free phase product is recovered by direct diffusion into the vapor. Since
diffusion is proportional to the surface area of contact between vapor and the contaminants,
increasing the surface area will directly increase the rate of recovery of the contaminants.
Therefore, by “smearing” this product, if present, across the soil matrix (thereby increasing
the surface area of the contaminants), the effectiveness of the ISVE system on these
contaminants will be increased.

3.2.4 Short Circuiting

Short circuiting occurs when a source of atmospheric air is introduced to the subsurface in
which the ISVE system is operating and causes this air to be preferentially extracted instead
of the contaminated soil vapors. Short circuiting is a concern at any site for which ISVE is
considered because short circuiting can cause preferential flow of uncontaminated air
through the system, thereby reducing the achievable radius of influence. The most
common cause of short circuiting is direct flow of air from above ground into the extraction
well because the ground surface is not sealed. This potential for short circuiting will be
minimized at the Site because the entire ground surface over the ISVE system will be
sealed with an engineered cover as a minimum. The ISVE system, moreover, is designed to
address a small amount of short circuiting given that individual wells can be adjusted to
reduce or increase flow and vacuum or opened to introduce air into the system at
preferential points, thereby redirecting the preferential flow paths that the atmospheric air
follows. -
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3.3 DESIGN

Design and installation of the ISVE system will be implemented in stages. All of the
planned wells, and a subset of the full-size ISVE extraction and treatment system will be
installed initially in the OFCA and K-P Area and will be operated in lieu of a pilot study.
Results from operation of the initial system will provide the basis for implementation of the
full-size extraction and treatment system.  The initial OFCA and K-P ISVE system will
consist of a single blower and off-gas treatment system; all extraction wells and
conveyance piping will be installed concurrently with the initial ISVE system. Following
that start-up of the OFCA and K-P Area initial ISVE systems, the system will be upgraded
as necessary, to operate at full-scale. The SBPA system will be similarly started up in
phases.

The major components of the ISVE system will consist of:

« ISVE and Dual Extraction wells and piping
o Air Sparge Points

e Vacuum blower system

e Condensate removal system

o Extracted vapor treatment system

A design memorandum detailing the design of the ISVE systems is contained in Appendix

B..

3.3.1 ISVE and Dual Phase Extraction Wells and Piping

The ISVE and dual phase extraction well system consists of extraction wells and buried
vapor and groundwater extraction pipes.

The ISVE extraction well design consists of:

e 10 inch boreholes.

e 4-inch stainless steel screens with lengths that are either 5, 10, or 15 feet.

e 4 inch PVC or stainless steel riser pipes depending on contaminant
concentrations at well location.

o 5 feet minimum solid casing below the interim (clay) covers.

o Stick-up wells on the OFCA, KPA and most of the SBPA. Only the SBPA
wells will have locking protective casings. The top of casing for the stick-up
wells will range from 2 to 3 feet above the interim clay cover.

» Flush mounted wells will be installed within traffic areas of the SBPA.

o Wells will terminate near or several feet into the dewatered groundwater levels
depending on distribution of contaminants in the area.

e 30 wells in the OFCA.

o 12 wells in the K-P Area.

e 25 wells in the SBPA (a total of 46 wells in the SBPA including the dual phase
extraction wells).
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The dual phase extraction well design, which will be installed in the SBPA, consists of:

« 12 inch boreholes.

» 6-inch stainless steel screens with lengths that are either 15, 20, or 25 feet.
e 6-inch PVCriser pipes.

o 5 feet minimum solid casing below the interim (clay) covers.

o Flush mounted wells installed in traffic-loaded vaults.

« Well will terminate at or near the subsurface clay till.

e 21 wells in the SBPA (18 @ perimeter, 3 in central portion).

Wells will be installed so that the screened portion of the well is within the estimated
vertical distribution of contaminants in the area. The screens will be at least 5 feet below
the top of interim cap to avoid short circuiting of atmospheric air through the ground
surface. '

A well spacing of 60 feet was determined by considering the theoretical radius of influence
for wells at the individual areas and the radius of influence reported at other similar sites.
The theoretical radius of influence (ROI) for the individual ISVE wells was estimated using
the Darcy derived equation developed by P.C. Johnson found in EPA’s SVE Handbook
(EPA, 1991). This equation uses the hydraulic conductivity to estimate ROI, specific
vacuum, and achievable flowrates from an ISVE well. As used in this design, the ROI is
defined as the radius of the area around each ISVE well from which vapor could be
expected to .be extracted.. The hydraulic conductivity used for the estimations was
estimated based on in-situ slug test performed on undisturbed soil during the RI."" The
estimated ROI ranged from 40 feet in the SBPA to 75 feet in the Off-Site Area using a
range of hydraulic conductivities. The actual ROI is expected to vary greatly, especially
given the void spaces present in the debris. At similar sites, radius of influences have been
reported to vary from 40 to hundreds of feet. To be conservative, a 30-foot ROI (or 60-foot
well spacing) was used for the design. Although the 30-foot ROI is conservative, the design
utilized this value to minimize the uncertainty regarding vapor capture in the ISVE well
fields. It is likely that 30-foot ROIs will be prevalent in each well field.

The number of wells designated for each source area was based on the areal extent of
impacted soil and the coverage of a 30-foot ROI. To provide adequate coverage, the wells
were placed so that there is a slight overlap of adjacent ROIs. Within the SBPA, were the
ISVE well locations may need to be field-adjusted to avoid Site structures and avoid
interfering with the ACS facility operations, such as designed traffic patterns or drainage
swales.

The well heads will be finished above grade in the OFCA, the K-P, and to the greatest
extent possible, in the SBPA. Each well head will have a removable cover and each vent
line will have a sample and monitoring port. This configuration will allow accessibility for
vacuum and water level measurements and vapor sample collection, if needed.

For the 21 planned dual phase extraction wells in the SBPA, the wells, wellhead fittings,
and piping will be installed in below-grade load-bearing vaults 3 feet wide by 3 feet deep.
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Initially only 12 wells will contain a pneumatic pump for total fluid extraction. Future
groundwater extraction needs may necessitate installation of more pumps in the remaining
9 wells, at which time the system would be supplemented with the requisite number of
pumps. To facilitate this, each well will initially be installed with a pump air supply line,
two-inch access hole for water level measurement, a pump air exhaust line, and a pump
liquid discharge line, as well as a sample and monitoring port, and SVE lateral conveyance

‘line. Separate header piping will be installed to convey groundwater from the wells to the

upgraded groundwater treatment plant.

The interim (clay) cover will be installed prior to trenching for the pipe to provide stability
and protection for the pipe. Trenches will be conducted through the interim cap and the
pipeline laid mostly on the original ground surface. The conveyance piping plan will
involve laying 2 to 3 inch HDPE pipe within the interim (clay) cover to minimize trenching
and the associated handling of contaminated materials. Where possible, SVE lateral lines
are designed to run uphill towards the ISVE blower buildings, to minimize potential
blinding of the pipe by condensate collection.

Individual SVE lateral pipes will be tied into a 6-inch header (manifold) in the blower
buildings. The header pipes will have valves to perform fine adjustments of vacuum and
flow and ports for flow measurement and sampling capabilities. Prior to the blower, all
header pipes will manifold into a common 8-inch header. A flow meter will be installed
pnor to the blower and the air dilution valve.

- 3.3.2 Air Sparge System

Air sparging will be used to address areas of deeper VOC contamination below the
elevation of the lowered water table. Several deep samples from borings conducted during
the RI showed elevated levels of VOCs in the SBPA and the OFCA (Figure 11 of the 30%
RD). Direct push sparge points will be advanced near these sample locations to a depth
near the top of the subsurface clay. The design of these sparge points was conducted using
United States Army Corp. of Engineers (USACE) guidance (12) and Wisconsin
Department of Natural Resources (WDNR) guidance (13) and will consist of:

o 1-inch stainless steel screens with 2-foot lengths.

« 1-inch stainless steel riser pipes below the dewatered water level and PVC risers
above the dewatered water level.

o Stick-up wells on the OFCA and most of the SBPA. Only the SBPA will havc
locking protective casings.

o Flush mounted wells will be installed within traffic areas of the SBPA.

« Wells will terminate be at or near the subsurface clay till.

e 6 sparge points in the SBPA and 3 sparge points in the OFCA.

A dedicated compressor will be installed at the blower building of the OFCA and SBPA to
provide the necessary pressure and flow for operation of the air sparge points. It is
anticipated that the air sparge points will be used following the phased start-up and
operation of the ISVE Systems, so that vapor flow in each well field is controlled to the
extent possible.
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3.3.3 Vacuum Blower System

The ISVE blower system will be housed in two blower sheds located at the OFCA and the
SBPA, respectively. The extraction wells located in the K-P Area will be routed to the
blower building installed at the OFCA. A 40 horsepower (hp) centrifugal blower will be
installed in the OFCA shed as part of the initial system. The blower was sized to deliver
1,000 scfm to the off-gas treatment system at a minimum applied vacuum of 60 inches H,O
at the extraction wells. A dilution valve will be included upstream of the blower to control
VOC loading to the off-gas treatment system. A silencer will be installed immediately
after the blower for noise and damping control. The blower will be operated with a
hand/off/auto (HOA) switch installed in the main control panel, located in the groundwater
treatment building, with an emergency shut-off switch installed in the blower shed. Both

- the hand and auto switch positions will activate the blower; the hand position will override
* the control system, while the auto position will enable the control system. A pressure

switch will be included downstream of the blower to prevent damage in the event of high
discharge pressures. When activated, the switch will disable the blower and activate an

- alarm light in the control panel. A pressure relief valve will also be installed downstream

of the blower, to safe guard the system in the event that the pressure switch fails.

The full-size system has been designed to accommodate up to four blowers, two installed at
the OFCA and two installed at the SBPA. Selection of additional blowers will be based on
data obtained during staged installation and operation of the ISVE system. -

3.3.4 Condensate Removal System -

- During start-up and initial operation of the ISVE system, extracted soil vapor is likely to

include entrained groundwater; as the Site is dewatered and much of the subsurface
moisture is removed, the quantity of entrained groundwater is expected to decrease. The
vacuum applied to the extraction wells will be adjusted to minimize the amount of
entrained groundwater while optimizing the vapor flow rate. To minimize blinding of the
soil vapor conveyance piping installed in the OFCA and SBPA, entrained water will be
removed in the field by sloping the conveyance piping back toward the vapor extraction
wells; conveyance piping will not be sloped back toward the extraction wells in the K-P
Area because of the existing surface slope. However, the K-P Area ground surface is
higher and therefore the vadose zone is much thicker, and groundwater is less likely to be
entrained. Entrained water not removed in the field will be removed in a knockout tank

- installed immediately upstream of the blower. The knockout tank will be fitted with a

demister, which will enhance removal of vapor moisture. Liquid collected in the knockout
tank will be pumped to the groundwater treatment system for treatment.

A 300-gallon knockout tank will be included with the initial system installed at the OFCA.
Collected liquid will be periodically pumped from the knockout tank to the groundwater
treatment system influent tank. Because free product may collect in the knockout tank, a
low-shear, non-emulsifying pump will be utilized, and stainless steel and high density
polyethylene conveyance pipe will be installed above and below ground, respectively. The
condensate pump will be operated by an HOA switch installed in the main control panel,
located in the groundwater treatment building, with an emergency shut-off switch installed
in the blower shed. Both the hand and auto switch positions will activate the pump; the
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hand position will override the control system, while the auto position will enable the
control system. High and low level switches will be installed in the knockout tank to
control operation of the condensate pump. When activated, the high level switch will
enable the condensate pump, and the low level switch will disable the condensate pump. A
high-high level switch in the knockout tank will disable the blower and activate an alarm
light in the control panel. A shut-off alarm from the groundwater treatment system will
disable the condensate pump. ' ' " -

Future blowers will be installed with dedicated, upstream knockout tanks. The initial 300-
gallon knockout tank will function as an equalization tank for the OFCA; future blowers
are expected to utilize small, dedicated knockout tanks, which will feed the condensate into
the 300-gallon tank for transfer to the groundwater treatment system. A similar
configuration will be implemented for the SBPA.

3.4 EXTRACTED VAPOR TREATMENT SYSTEM

Initial mass flowrates of VOCs and SVOCs from the vapor extraction wells are estimated
to be greater than the allowable regulatory air emission of VOC:s; therefore, it is anticipated
that, initially, vapors extracted from the system will require treatment prior to being
released to the atmosphere. In consideration of the initial projected concentrations of
organics in the extracted vapors, the initial system will include a 1,000 scfm catalytic
oxidizer for off-gas treatment, followed by a scrubber to remove hydrochloric acid
generated during oxidation of chlorinated compounds in the inlet vapor stream. The off-
gas treatment system will be located at the groundwater treatment building. Operation of
the blower and off-gas treatment will be interlocked; when the blower is deactivated, the
off-gas treatment will be disabled, and when the off-gas treatment is deactivated, the
blower will be disabled. The system start-up sequence will be incorporated within the off-
gas treatment control logic and will be initiated with a start button on the off-gas treatment
control panel. Once the oxidizer has reached the appropriate internal temperature for off-
gas treatment, the blower will be enabled. If alarm conditions internal to the off-gas
treatment system are activated, they must be cleared in accordance with the off-gas
treatment system control logic prior to restarting the system. A manual reset button will be
installed in the main control panel, which will clear the overall system alarm conditions;
the start-up sequence must then be initiated by the start button on the oxidizer control
panel.

A second catalytic oxidizer, which would also be installed at the groundwater treatment
building, is anticipated in the future to complete the full-size vapor extraction treatment
system. Selection of the second oxidizer will be based on data obtained from operation of
the initial system.

A less aggressive vapor treatment system may be used after vapor VOC concentrations
decrease below a point at which it is no longer cost effective to treat the extracted vapors
with an oxidizer. Depending on the vapor composition, vapor phase carbon may be a
viable option. A condenser or chiller/dryer may also be considered in conjunction with the
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carbon, to reduce carbon usage. Because the Site is located in a non-attainment area and is
subject to Indiana and Federal emission standards, air emission control units sufficient to
meet these standards will be utilized. At some point, when the vapor concentration and
mass discharge drops below the regulatory requirement, direct discharge may be possible.
Notification to the State of Indiana will be required to install the air emissions control
equipment. The air permit equivalency will specify the applicable regulatory requirements.

3.5 COMPLIANCE AND PERFORMANCE MONITORING

Compliance monitoring will consist of monitoring to comply with air emission regulations;
specific sampling requirements are dependent upon air permit equivalency requirements,
which will be provided by the Indiana Department of Environmental Management.

Performance monitoring will be conducted to evaluate and optimize the ISVE system.
Performance monitoring will include sampling and analyzing the inlet and outlet vapor of
the off-gas treatment system, as well as the incoming combined vapor from the well field.
Mass removal rates will be calculated and evaluated to assess system performance and
mass reduction over time. '

Both compliance and performance monitoring will be detailed in the Performance Standard
Verification Plan, to be submitted under separate cover.

3.6 PHASED START-UP

ISVE will be implemented first at the OFCA and K-P Areas because the vadose zone is
already thick enough at these locations to allow vapor extraction. In other words,
additional dewatering is not required in order to lower the water level prior to beginning
ISVE operations in the OFCA and K-P Area. However, the groundwater level in the
OFCA and K-P Area will eventually be lowered in order to more efficiently ISVE in these
areas. After the water level in the OFCA and K-P Areas is lowered to the target level,
dewatering of the SBPA will be initiated. The ISVE system cannot be operated at the
SBPA until the water level has been lowered approximately 5 feet, because the shallow
depth of groundwater in this area would limit vapor recovery by the ISVE system.

Start-up of the ISVE system at the OFCA, K-P, and SBPA will be conducted in phases
because of the uncertainties regarding subsurface conditions and the nature of the ISVE
mass transfer process. All vapor extraction wells and conveyance piping will be installed
through the interim cover as shown on the design drawings. The overall concept of the
phased start-up is to initially start operation with a subset of extraction wells, observe
performance over an initial period, and use the preliminary results to adjust the design of
the full-scale mechanical and vapor treatment system. This will allow flexibility to adjust
system operation and provide the basis for system modification to optimize overall
operation for the steady state or the diffusive regime. By installing the interim cover first,
and then conducting phase start-up of the ISVE system, prior to installing the final covers,
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changes necessary to the ISVE piping or wells can be accommodated without
compromising the final cover on the sites.

The phased start-up will be conducted in lieu of a small-scale pilot study. Because the
subsurface conditions of the Site are similar to a heterogeneous landfill, a pilot study would
only provide information specific to the limited area influenced by the study. Information

* obtained from a phased start-up will be more comprehensive than the information provided

by a small-scale pilot test because it will be utilizing the full-scale well configuration, will
have a longer duration, and will cover a wider area. It will also be more cost-effective
because the equipment sizing will be based on long-term operation during diffusive
extraction, instead of short-term start-up operation.

Specific features that will be provided by the phased implementation schedule include the
following:

« Control of initial operation for uncertain site conditions.

« Capability to change operatihg configurations to deal with differences in localized
conditions. '

o Flexibility to modify system configuration and operation as conditions change
over time (i.e., from advective to diffusive removal).

» Avoidance of treatment capacity exceedances.

o Optimization of energy efficiency by avoiding oversizing the system to meet
initial conditions.

e Reduce cost and minimize pollution by minimizing use of supplemental fuel to
maintain contaminant destruction.

Operation of the ISVE system will be conducted in the following seven phases:

1) 0 to 6 months: Operation of the initial 1,000 scfm ISVE system at the OFCA/K-P
Area.

2) 6 to 12 months: Evaluation and design of system modifications to optimize operation
of the full-size ISVE system to address the entire OFCA/K-P Area.

3) 12 to 18 months: Installation any system modifications and operation of the full-size
ISVE system at the OFCA/K-P Area.

4) 18 to 24 months: Operation of the initial 1,000 scfm ISVE system at the SBPA.

5) 24 to 30 months: Evaluation and design of system modifications to optimize operation
of the full-size ISVE system at the SBPA (while still operating the OFCA/K-P Area).

6) 30 months to Cycle Phase: Installation of any modifications and operation of the full-
size ISVE system at the SBPA (while still operating the OFCA/K-P ISVE System).

95% Remedial Design Report May 1999 ACS RD/RA Group

Page 23



7) Cycle Phase: Operation of the ISVE system in on/off cycles, once mass removal
becomes limited by constituent diffusion rates.

0 to 6 months: The first phase of ISVE will commence upon construction completion of
the ISVE well fields, piping, and 1,000 scfm mechanical system for the ISVE system in the
OFCA and K-P Area and will involve applying a vacuum to approximately eight wells in
the OFCA/K-P Area.. The applied vacuum will be provided by a blower capable of
providing up to 1,000 scfm flow at a maximum vacuum of 60 inches HO. The actual
applied vacuum will be the minimum necessary to effectively influence the farthest wells in
the well field, and likely will be less than 60 inches H,0, to limit preferential flow as much
as possible. A 1,000 scfm catalytic oxidizer will be used to provide off-gas treatment.

Because of the expected initial high vapor concentrations, it is likely that early operation
will be limited by the destruction capacity of the oxidizer. Therefore, all of the ISVE wells
will not be operated simultaneously during the first 6 months of system operation.  The
wells will be alternated initially to evaluate differences in vapor and humidity
characteristics from each well. Once the characteristics are determined, wells with low and
high VOC vapor concentrations can be operated simultaneously to prevent exceeding the
treatment capacity of the oxidizer, while maximizing its volumetric capacity. The number
of wells operating at any one time will be increased as necessary to maintain maximum
destruction of hydrocarbons in the oxidizer. :

6 to 12 months: During operation of the initial system, VOC concentrations in the
extracted soil vapor will decline over time due to the nature of the soil vapor extraction
process and the mass transfer phenomenon. The decline may be approximated by one of
the three characteristic patterns shown in the figure below.

CHARACTERISTIC PATTERNS OF VAPOR CONCENTRATION DECLINE
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Concentrations may decline gradually in a nearly straight line as shown in Scenario 1,
moderately as shown in Scenario 2, or exponentially and sharply as shown in Scenario 3.
Scenario 1 represents a condition in which the extracted vapor is from a significant source
such as a trapped pool of free phase product in void spaces. Scenario 2 represents a typical
decline in concentration from a typical ISVE system and site. Scenario 3 represents
conditions in which the accessible zones of high concentrations are relatively small and are

‘quickly removed; an asymptotic level would be reached relatively quickly representing the -

long-term removal rate of VOCs from the subsurface. It’s likely that different zones within
each ISVE well field will have different characteristic patterns, but the ISVE system will
likely follow one of the above scenarios.

Following operation of the initial system, from months 0 to 12, a full-size system will be
designed, procured, and installed to address OFCA/K-P or ISVE well field areas. Design
of the full-size system will be based on results obtained during operation of the initial
system. The full-size system will incorporate the initial system and is expected to include
an additional knockout tank, blower, and off-gas treatment system (oxidizer and scrubber).
The final design of the full-size system will be dependent upon the overall system
characteristic decline in concentrations observed during operation of the initial system.

12 to 18 months: The full-size system will be installed approximately 12 months after
start-up and begin operation at the OFCA/K-P Area approximately 15 months after start-up
of the initial system. It will include additional equipment that will be operated in
conjunction with the initial 1,000 scfm system for approximately 6 months. The initial

. 1,000 scfm off-gas treatment system from the OFCA may be used to start up the SBPA

Initial System. Operation of the additional equipment will continue at the OFCA/K-P
Area. '

18 to 24 months: Operation of the initial 1,000 scfm off-gas treatment system will begin
at the SBPA approximately 18 months after start-up at the OFCA/K-P Area. Installation of
the initial ISVE system in the SBPA will be scheduled correspond to this time frame. The
precise time of startup of ISVE at the SBPA will depend on the dewatering progress in the
area. A knockout tank and blower will be installed in the blower shed located at the SBPA
to apply a vacuum to a series of initial ISVE wells. The flows and number of wells will be
increased as necessary, similar to the 0-6 month operation in the OFCA/K-P Area ISVE
System.

24 to 30 months: Based on results obtained during operation of both the initial system at
the SBPA and the full-size system at the OFCA/K-P Area, system modifications will be
designed and installed to optimize operation of the full-size system concurrently at both the
OFCA/K-P Area and SBPA. System modifications are expected to include an additional
knockout tank and blower at the SBPA blower shed.
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30 months to Cycle Phase: Concurrent operation of the full-size system at the: OFCA/K-P
Area and SBPA will continue until mass removal becomes limited by constituent diffusion
rates. At that point, the operation at one or all areas will be changed to cycle the system on
and off. Long-term system operation is described in more detail below.

 Cycle Phase: When- mass removal becomes limited by constituent diffusion rates,

operation of the ISVE system will be conducted in on/off or “pulsed” cycles. . Diffusive
Recovery (rather than advective recovery see below) may be indicated in the OFCA or K-P -
Area before the elapsed 30 months and if so, pulsed operation will be initiated at that time.
Long-term system operation is described in more detail below.

3.7 LONG-TERM OPERATION

The ISVE system will be operated until the primary remedial objective is satisfied, which is
removal through ISVE and air sparging of the mobile fraction of VOCs from the three
source areas with the greatest potential to impact soil and groundwater in the future. The
ISVE system will be operated in different modes to maximize efficiency of recovery for the
two characteristic contaminant transport regimes. These transport regimes are advective
recovery and diffusive recovery. A summary of the transport regimes and graph of
characteristic concentrations during each regime is provided in the figure below.

VOC Conc.

Diffusive
Regime

Advective
Regime

Elapsed Time

Long-term operation and shutdown criteria have been developed to respond to the physical
processes of contaminant recovery that are part of the operation of an ISVE system. The
eventual performance of the ISVE system is difficult to predict because of the uncertainty
and variability of subsurface conditions. However, the dominant recovery modes, related
to the advective transport regime (Stage 1) and the diffusive transport regime (Stage 2), are
understood, and shutdown criteria are typically developed to maximize removal
efficiencies using these modes.

3.7.1 Stage 1 - Advective Transport Regime

During this regime, the ISVE system will operate continuously and will be optimized to
allow full development of the vacuum field across the entire area of concern and to
maintain the highest level of vapor removals possible. Development of a vacuum across
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the specified area will be monitored by evaluating the observed flow patterns. Locations
with negligible flow pathways (and therefore negligible mobile contaminants) will be
identified by extraction wells with negligible flow, while areas with a high degree of
preferential flow pathways (where the majority of mobile contaminants will migrate) will
be identified by extraction wells with relatively high flow rates. Short circuiting following
initial ISVE operation will be indicated by unexplained increases in vapor flow rate.
Potential short circuiting is expected to be limited by covering each area with an engineered
barrier. ' '

The constituents removed will include contaminants in the most permeable zones and
contaminants that have the greatest potential to migrate from the source area due to their
mobility. The advective recovery of contaminants will be characterized by high initial
recovery rates, which will decline over time as the most mobile contaminants are recovered
and contaminants accessible for advective flow are depleted. While advective transport is
significant, the achievable recovery of contamination will be dependent on the total vapor
flow rate that can be sustained. Thus, continuously operating the ISVE system to
maximize efficiency is critical to optimizing contaminant recovery during the advective
regime.

. During the advective recovery regime, the ISVE system will be continuously operated until

VOC concentrations reach an asymptotic level. The asymptotic level will be defined as
less than a 2.5% change per quarter in the recovered vapor VOC concentration, as
determined by three consecutive samples. Once asymptotic conditions are reached, the

ISVE system will be operated cyclically, in accordance with the criteria for diffusive

recovery. The frequency of samples collected from the vapor stream to define the
asymptote will be adjusted (with approval of U.S.EPA) during the diffusive recovery
regime based on observed vapor concentrations during system operation as necessary.

3.7.2 Stage 2 - Diffusive Transport Regime

During this stage, vapor concentrations and mass removal are limited by diffusion rates.
Diffusive transport will remain relatively constant as ISVE operation continues, because
diffusive recovery of contaminants is derived from the slow diffusion of contaminants in
vapor from less accessible (lower permeability) areas. The rate of diffusion will be
dependent on the concentration gradient between the permeable zones accessed by soil
vapor extraction and pockets of contamination in less accessible areas. Therefore, the key
to maintaining recovery during the diffusive stage will be to maintain sufficient operation
of the ISVE system such that concentrations in the permeable zones (or flow pathway)
remain relatively low, providing a concentration gradient between the less accessible areas
and more permeable zones. The ISVE system will be operated cyclically during the
diffusive stage. The cycle frequency will maintain a concentration gradient while
decreasing the total volume of vapor that requires treatment. This operational method will
maintain the efficiency of vapor treatment while reducing the time of system operation.

The system will be operated in cycles by alternately operating well sections to allow vapor
equilibrium in the soil gas to be achieved at the wells that are shut off. The timing of the
ISVE system on/off cycles will be determined by monitoring the concentration in recovered
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vapor. The purpose of the cycles will be to start the system when vapor concentrations are
several orders of magnitude higher than at the time of the last shut-off period. The first off-
cycle will last for three months, and then the system will be operated until asymptotic
concentrations are again attained, as defined in the previous section. Once asymptotic
levels are attained, the system will again be shut down. The duration of each off-cycle will
be the same as the previous off-cycle, unless the preceding period of operation was less
than half the off-cycle, in which case the off-cycle will be doubled. In summary, each on-
cycle will last until asymptotic levels are attained and each off-cycle will last the same or
double the previous off-cycle, depending on the length of the preceding on-cycle. The
frequency of cycles will be systematically adjusted throughout operation to maximize the
efficiency of mass removal.

3.7.3 Stage 3 -Long Term Venting

Either con/tmuous or cycled operation of the ISVE system, as described above, will
continue An the OFCA K-P Area and SBPA until the respective removal rate has been
reduced fo 100 pe{unds per day or less. This corresponds roughly with the estimated initial
removal fate of the groundwater treatment system. Therefore, the ISVE system will begin
long-term Venting when its ability to remove contamination is on the same order of
magnitude as the groundwater treatment system. Since the groundwater treatment system
will continue to be operated to maintain general water levels within the barrier wall, the
active collection and treatment of vapor through the ISVE system will be stopped.

Following active ISVE system operation, groundwater will be allowed to naturally recharge
to the barrier wall maintenance level. The ISVE extraction wells will be opened and
allowed to vent to atmosphere, and the ISVE wells will function as long-term air vents
system. This long-term venting system will allow and maintain a level of biological
degradation in the subsurface that will continue to reduce the non-mobile contaminants
within the containment system. While long term air venting is implemented, groundwater
will be pumped to the groundwater treatment plant at a pumping rate sufficient to maintain
a level that will not allow groundwater to overflow the barrier wall or to maintain an
inward gradient where possible. This groundwater level will be the maintenance level.
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4.0 GROUNDWATER EXTRACTION SYSTEM

A component of the Final Remedy defined in the ROD, is containment of the groundwater
plume and collection of groundwater to the north of the Site for treatment. The existing
barrier wall provides containment for the plume near the source areas, and the existing
BWES removes the contained groundwater to maintain water levels within the barrier wall.
The PGCS collects groundwater flowing to the north of the Site for treatment at the GWTP.
The BWES and PGCS comprise the Site’s groundwater extraction system.

To increase the effectiveness of the ISVE systems that will be installed at the Site,
groundwater levels within the barrier wall will be lowered to expose the majority of the soil
contamination below the current water table. Once the zone of contamination is exposed,
the ISVE systems will withdraw contaminated vapors from the subsurface for treatment.
Exposing the soil to air flow will increase the effectiveness of ISVE in the SBPA, the
OFCA, and the K-P Area. Therefore, a critical component of the Final Remedy will be
lowering the current water table during ISVE operation. .
4.1 DESIGN OBJECTIVES
The objectives of the groundwater extraction system inside the barrier wall is to:

« Lower the water table in the OFCA by approximately 5 feet within 12 months.

« Lower the water table in the SBPA by approximately 5 feet within 8 months.

o Maintain groundwater levels inside the barrier wall to prevent over-topping and
induce an inward gradient, where possible.

In addition, the groundwater extraction system and treatment plant must also allow for

continued operation of the PGCS and flexibility of routing the influent sources to either the
pretreatment or main treatment systems depending upon contaminant levels and flow rates.

4.2 PERFORMANCE REQUIREMENTS

The performance requirements necessary to effectively achieve the design objectives for
the groundwater extraction system upgrades were evaluated and are discussed below.
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Groundwater extraction rates necessary to achieve each design objective were estimated
from the projected infiltration rates, the volume of groundwater currently within the barrier
wall that will require extraction, the hydraulic and contaminant treatment capacity of the
GWTP, and the implementation schedule for the Final Remedy. The groundwater
collection quantities and schedule were presented in the 30% RD and are included in
Appendix C. Based on these evaluations, the following performance requlrements are

~ necessary to effectively accomplish the dewatering objectives:

» The sustainable groundwater extraction capacity of each of the existing extraction
trenches in the Off-Site Area (EW-11, EW-12, EW-13, EW-15, and EW-16) is
approximately 2 gpm based on pumping data observed during the past 2 years of
operation for the 100-ft trenches. The five existing trenches yield an observed
combined capacity of 10 gpm. Based on the estimated extraction requirements for
the Off-Site Area (Appendix C), a flow of 20 gpm is required to adequately
dewater the area for efficient ISVE operation. Therefore, to accomplish the
performance requirements, groundwater extraction capacity in the Off-Site Area
will be increased by 10 gpm for a total extraction capacity of 20 gpm in the area.
By installing an additional 500 lineal feet of extraction trench, this additional 10
gpm can be accomplished.

"« The observed sustainable groundwater extraction capacity of the existing 100-ft
extraction trenches in the On-Site Area is similar to the extraction capacity of the
trenches in the Off-Site Area. Extraction trenches EW-10, EW-17, and EW-18
yield a sustainable combined pumping rate of 6 gpm. The initial dewatering plan
for the On-Site Area, as presented in the 30% RD, required dewatering of the
entire On-Site Area to obtain the lowered groundwater level. To accomplish this
objective the groundwater extraction capacity in the On-Site Area would need to
be increased by 27 gpm for a total extraction capacity of 33 gpm. To decrease the
required extraction rate while still effectively lowering the groundwater level in
the SBPA, localized dewatering of the SBPA was implemented. Using localized
dewatering, it is estimated that approximately half of the originally estimated 33
gpm will be required to effectively lower the water table for ISVE. Therefore,
only 17 gpm will be required, which will be provided by 21 new dual phase
extraction wells in addition to the existing extraction trenches.

o Based on the Final Remedy implementation schedule, the Off-Site Area and On-
Site Area will need to be dewatered independently. To accomplish this objective,
a separation barrier wall constructed of bentonite slurry will be installed between
the On-Site and Off-Site Areas.

» Existing and new extraction wells will be grouped as shown in Table 1 to allow
collected groundwater to be routed to the appropriate components of the GWTP
based on flow rate and contaminant levels.

o Independent adjustmént and monitoring of groundwater pumping rates must be
possible from each extraction point.
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e Construction should allow for continued use of extraction trenches if damage or
‘blockage has occurred within the filter pack, as may be the case in existing
extraction trench EW-13.

4.3 GROUNDWATER EXTRACTION SYSTEM DESIGN

| 4.3.1 .N ew Extraction Trénches and Wells

Historic operating conditions of the existing groundwater extraction system indicate that a
pumping rate of 2 gpm per 100-ft trench section can be sustained. To increase the
groundwater extraction capacity in the Off-Site Area by the 10 gpm required for
dewatering, 500 feet of additional extraction trenches will be installed. The additional 500-
ft of trenching will be obtained by installing a 350-ft extraction trench between the
separation barrier wall and OFCA ISVE well field and a 150-ft extraction trench just south
of the existing extraction trench EW-15. These locations were selected because historic
boring logs indicate that these areas have the least potential to encounter buried refuse
during construction.

Installation of groundwater extraction wells as part of the SBPA ISVE system was selected
to promote a localized groundwater surface depression in the SBPA. The localized
groundwater depression will decrease the required groundwater pumping rate and allow for
operation of the SBPA ISVE system. Installation of vertical wells in the SBPA was
selected over -horizontal collection trenches to decrease contact with subsurface
contamination and the potential for encountering subsurface structures that could impede
construction. To accomplish localized dewatering in the SBPA, 21 of the ISVE wells will
be installed as dual phase extraction wells for collection of groundwater. Based on
previous pump testing at the Site, the dual phase extraction wells can yield a sustainable
flowrate of 1/2 gpm per well for a combined extraction rate of 10.5 gpm. Twelve of the
dual phase extraction wells will initially be used for groundwater collection. This number
will be increased, as needed, based on dewatering progress.

The new extraction trench and well locations are shown on the Drawings.

The new well pumps will be submersible pneumatic pumps similar to the existing pumps at
the Site. Separate piping systems will be used in the SBPA for water vapor collection as
detailed in the design of the ISVE systems.

4.3.2 Collected Groundwater Conveyance and Header System

The existing and new extraction trenches and wells will be grouped as shown in Table 1.
The grouping will allow the collected groundwater from each collection point to be routed
by a header system to either the pretreatment or main treatment systems of the GWTP,
depending on flow rates and contaminant levels.
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4.3.3 Groundwater Collection Flowrate Control :

All extraction trenches and wells will be equipped with an air regulator/filter and ball valve
on each airline so that pumping rates of each pump can be regulated independently. The
groundwater conveyance pipé from each extraction point will be equipped with a totalizing
flow meter and sample port to monitor and sample groundwater pumping from each well as
necessary to optimize influent scenarios to the GWTP. New extraction points will be
installed with this equipment and the existing trenches will also be upgraded with it.

4.3.4 Collection Trench Filter Pack

Historical soil borings and grain size analyses were used to develop a filter pack for the
new extraction trenches and wells. A medium sand with 90% passing the No. 8 sieve and
no more than 10% passing the No. 50 sieve will be used as filter pack at the Site.

To minimize transport of fines into and through the collection pipes, the newly installed
trenches and wells will be wrapped in a continuous, filament, non-woven polypropylene
geotextile with a minimum thickness of 80 mils. The material will have a minimum water
flow rate of 139 gpm/ft’ and a minimum apparent opening size of 0.250 mm.

4.3.5 Additional In-Line Wells

In-line wells will be installed along the new extraction trenches (EW-19 and EW-20) and
existing EW-13. Each in-line well will be alternative extraction points along extraction
trenches in which a pneumatic pump can be placed to extract groundwater from the
trenches’ filter pack. These wells will be spaced approximately 100 feet apart along each
trench and screened in the trench filter pack material. The in-line wells will consist of a
slotted screen riser pipe and control vault. Air supply lines and groundwater conveyance
pipes will be ran to each in-line well vault so that each in-line well will be capable of
operating a pump if needed. The in-line well for extraction trench 13 will be installed as an
operational well to replace existing EW-13.

4.3.6 Piping Runs and Locations

Using flows as listed in Appendix C, head losses were calculated (14) and conveyance
piping was sized. Groundwater conveyance piping will consist 2-inch diameter or 3-inch
diameter (depending on individual well or series of well flow capacities) high density
polyethylene (HDPE) piping. Air supply lines will consist of 1-inch diameter HPDE
piping. Piping runs and locations for the groundwater extraction system along with other
subsurface conveyance systems for the Final Remedy are shown on the Drawings.
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5.0 COVER AND COVER DESIGN

The Final Remedy includes covering the areas of the Site that contains buried waste, as
defined in the SOW. The SBPA and the OFCA, OFCA, the area contiguous to the City of
Griffith landfill, and the K-P Area will be covered. These areas contain concentrations of
VOCs and PCBs high enough to be defined as buried waste in accordance with the ROD.
In addition, the K-P section of the Off-Site Area contains elevated concentrations of lead in
the soil, which also requires a cover. The main objectives of covering these areas are:

1. Eliminate potential direct contact with VOC- and PCB-contaminated soils (and
lead-contaminated soils in the K-P Area);

2. Eliminate potential worker contact with VOC-contaminated groundwater;

3. Reduce the potential for contaminant migration to groundwater by reducing
infiltration into these areas; and

4. Provide a surface seal for the ISVE system to minimize potential short-
circuiting and maximize the capture of VOC vapors.

In addition, covering these areas will reduce the storm water infiltration into the area inside
the barrier wall, thereby reducing the amount of groundwater to be treated by the
groundwater treatment plant during ISVE implementation and long-term operation of the
BWES.

5.1 COVER REQUIREMENTS

Because covering was not a part of the original ROD, the requirements for covering the
ACS Site are not outlined in the SOW. Therefore, several regulatory references were used
in the evaluation of various alternatives as provided in the February 1999 30% Remedial
Design Report (7). An evaluation of conventional and final designs was conducted to
determine an appropriate covering remedy design. Both Federal (U.S. EPA Subtitle D, 40
CFR 264) and Indiana Department of Environmental Management (IDEM - Municipal and
Hazardous Waste Landfills, 329 IAC 10-22-7) (15) regulations were used to provide
potential design criteria for the evaluation. These regulations are particular to solid and
hazardous waste landfills, and therefore are not applicable to the ACS Site. However, they
provide useful guidance for design details of covers. IDEM was contacted directly to
discuss the relevant and appropriate requirements. IDEM recommended 329 IAC 10-22-7
and deferred to U.S. EPA Subtitle D requirements as guidance (16) for the cover design.
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5.2 GENERAL DESIGN DESCRIPTION

5.2.1 SBPA and OFCA Engineered Covers

Delineation of the SBPA engineered cover was established using detected total VOC
concentrations exceeding 10,000 ppm and total PCB concentrations exceeding 10 ppm
from specific soil sampling locations. Based on' the analytical findings, the SBPA
engineered cover surface surrounds both the- Stills Bottom Pond and Fire Pond and is
approximately three acres within the operating portion of the Site. The aforementioned
criteria was also employed to delineate the extent of the OFCA engineered cover; however
additional criteria included the lead-impacted soils of the K-P Area and the lateral extent of
the City of Griffith landfill extending on to the ACS property. Therefore, the extent of the
engineered cover on the OFCA and K-P Areas encompasses the areas of buried waste, lead
impacted soils, and municipal refuse in the Off-Site Area.

5.2.2 Backfilling

Before construction of the SBPA engineered cover, the Fire Pond will be backfilled with
granular soils from the ONCA drum removal excavation and soils and gravel from the
SBPA during cover grading activities. As a contingency, excavated PCB-impacted soils
from the wetlands area west of the facility may be used to complete the backfill. Since the
shallow aquifer intersects the bottom two-to-four-feet of the Fire Pond, a granular soil layer
is ideal backfill material for the Fire Pond. Volume estimates of the amount of soil required
to backfill the Fire Pond were conducted and further discussed later in this section.

5.2.3 General Gradmg Under Engmeered Covers :

Existing soils will be graded to promote surface water dralnage prior to construction of
both the SBPA and OFCA engineered covers. In addition, the areas surrounding the OFCA
and SBPA engineered covers will be regraded, where necessary, to improve storm water
run-off and reduce storm water run-on. Subsurface grading plans were developed for each
area and are shown on the Drawings. Swales were incorporated into the subsurface grading
plan at specified locations to direct sheet flow towards designated discharge points and to
avoid facility buildings. Grading of the subsurface for the engineered covers and
surrounding areas will primarily conform to the contours shown on the drawings, and shall
promote positive drainage.

5.2.4 Interim OFCA and SBPA Engineered Covers

As part of the remedial design, interim-engineered covers were designed for both the SBPA
and OFCA to allow placement and installation of the ISVE conveyance pipe, gas extraction
wells, and dual extraction wells. During the construction and start-up phases, the OFCA
interim-engineered cover will consist of a 12-inch thick compacted clay soil layer installed
in six-inch lifts. The 12 inches of compacted clay soil will also serve as a temporary cover,
and will allow adjustments to be made, if necessary, in the ISVE systems (piping
modifications, repairs, valve or port additions, etc.) during initial start-up of the ISVE
systems. In this manner, damage to the final cover due to these potential adjustments will
be avoided. Erosion control matting will be placed in areas susceptible to erosion due to
steep slopes or high flow concentrations. Following initial ISVE system start-up, the final
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cover will be constructed atop the initial 12-inch clay soil layer, taking care to incorporate
the ISVE wells into the final cover surface. Because the OFCA currently has some
compacted clayey soil in place, the placement of the first layer of the cover will be
relatively simple, and will consist of supplementing the clay layer, regrading and
recompaction. Temporary access roads will be constructed to allow access to remote
locations such as the OFCA ISVE blower building and well field. The temporary access
roads are de51gned to consist of a geotextile fabric with an eight-inch gravel subbase.

In the SBPA, the existing gravel/slag surface will be excavated approximately 22-inches
below grade along the SBPA engineered cover perimeter. The interim SBPA engineered
cover will consist of a 12-inch thick layer of compacted clay soil, covered by a geotextile
fabric with six to eight inches of compacted gravel. The geotextile fabric and gravel base
course will be placed over the clay soil after installation of the ISVE conveyance pipe and
gas and dual extraction wells (which will be installed into the clay layer). The base course
will consist of six-inches of nominal %-inch diameter compacted gravel aggregate with
fines installed above a 16-ounce geotextile fabric. Temporary roads will be constructed to
minimize disruption to the ACS operating areas, and allow access to operational areas
within the ACS facility. The temporary access roads will be designed to consist of a
geotextile fabric with 12-inch gravel layer. It is anticipated that the temporary access roads
will exist for approximately 12 to 18 months, and will be subsequently incorporated into
the final cover, as part of the final phase of the remedial action, as shown on the Drawings.

5.2.5 Tie-In . :

Along the SBPA engineered cover perimeter, a vertical cut of approx1mately 22-inches will
be excavated prior to the construction of the SBPA engineered cover. The proposed cut will
extend inward at a varying lateral distance around the perimeter and will gradually taper off
to the existing ground surface elevation (See Drawings). Following the subgrade grading,
uniform layers of compacted clay soil and gravel will be placed over the newly established
grade. To prevent water settlement (ponding) along the cover boundary during interim
operations, additional clay soil will extend to the delineated perimeter and allow surface
water drainage off the interim cover. After the interim period:

. The additional clay soils at the cover perimeter will be removed,

» A geotextile and a lower component of six inches of compacted gravel will
replace the perimeter clay soils; and

. The cover will be finished a surface component of four inches of low
permeability, high strength asphalt.

Details of this proposed cut and fill tie-in transition are provided in the Drawings.

In the OFCA, the 12-inch compacted clay soil layer will extend over the existing barrier
wall along the southern and western edges and blend into the surrounding cover area to the
north and east during the interim period. The placement of the 60-mil flexible membrane
liner (FML) during construction of the final cover will involve a typical anchor system that
extends approximately one foot beyond the engineered cover northern and eastern edges.
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Along the southern and western edges of the engineered cap, the FML will extend over the
barrier wall a minimum of 18 inches and will be anchored by 24 inches of soil. Details of
the OFCA interim and final tie-in transition are provided in the Drawings.

5.3 FINAL COVER REMEDY

5.3.1 SBPA Asphalt Engineered Cover

Construction of the final SBPA asphalt engineered cover will include an alternative high-
strength, low permeability asphalt cover mixture, which will provide the necessary low-
permeability layer while still allowing for the operation of the ACS facility including
loaded semi-tractor trailer access, parking, and other non-intrusive activities.

The stratigraphy of the final asphalt engineered cover design will consist of the following,
from bottom to top:

o A uniform layer of compacted clay soil will be placed over the graded
subsurface. This low permeable layer will be 12-inches thick, and installed
in six-inch lifts, and will provide interim cover for the area to limit
infiltration and provide a surface seal for the ISVE system. '

» A six to eight-inch thick compacted gravel base course layer that will
provide temporary vehicular and pedestrian access and water drainage and
will serve as a subbase for the asphalt. The main access roads will require a
12-inch base course layer.

« A four inch thick (combined) modified asphalt binder and modified asphalt
surface course of specially prepared high-strength, low permeability asphalt.

A cross section of the asphalt cover is detailed on the Drawings. Details regarding these
three layers are further discussed in the following sections.

5.3.1.1 Asphalt Binder and Surface Course

The four-inch (combined) impermeable modified asphalt binder and surface course will be
installed over the prepared gravel base course. The modified asphalt binder and surface
course will be constructed to the approximate lines and grades shown on the Drawings.
The asphalt binder will consist of a specially produced high-strength, low permeability
asphalt. This type of asphalt was developed to be more durable and much less permeable
(<1 x 107 cm/sec) than regular asphalt.

This type of asphalt mixture has four advantages over traditional asphalt. First, it is
blended and installed at higher temperatures than traditional asphalt and typically contain
fewer leachable volatile organic compounds than traditional asphalt. Second, it is
manufactured with asphalt cement using modifiers that have a molecular weight in excess
of 80 times asphalt cement molecules, yielding longer-chained and heavier molecules than
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traditional asphalt cement. This results in a product with a higher intermolecular stability
and a decreased reactivity and solubility. Third, these modifiers do not contain heavy
metals or other hazardous material. Fourth, these special mixtures have a lower
permeability than traditional asphalt and their permeablhty characteristics perform similarly
to a highly compacted lean clay cap (<1 x 107 cm/sec). U.S. EPA Region V has recently
approved and installed this type of asphalt cover for use at other CERCLA sites.

5.3.1.2  Asphalt Thickness Design

An evaluation was conducted to determine the appropriate asphalt thickness using technical
information from the Asphalt Institute (17). The subgrade resilient modulus was calculated
using the equation provided with the California Bearing Ratio (CBR) value of 10. This
value is considered conservative for typical design values of subbase soils classified as
clay, since the provided technical input data indicates that a value of 15 or lower is
acceptable. The equivalent axle load (EAL) was determined from parameters such as
vehicle type, truck factor, numbers of vehicles driven on the asphalt cover per year, and an
annual growth factor of two percent. These factors were used to calculate an overall EAL
value that was found to be approximately 1.8x10° while a subgrade resilient modulus value
was calculated to be 15,000 pounds per square inch.

Using the Asphalt Institute’s Design Chart A-23 for “Untreated Aggregate Base 6.0 inch
Thickness” in the Thickness Design Manual (17) yielded a minimum required asphalt
thickness of 4 inches. It should be noted that the SBPA access roads will have an
additional 6 inches of compacted gravel subbase, to account for the heavy traffic loads on
these roads.

5.3.2 OFCA Engineered Cover
A very flexible polyethlyene (VFPE) FML will be placed over the lateral extent of the

OFCA engineered cover. The thickness of the FML will be 60-mil, selected primarily

because of its flexibility and l¢w eability. The flexible FML is also less susceptible to
tear if soil settlement occurs, -mil thickness is more practical for welding
purposes. In addition, the selection of the FML limits vertical expansion. The upper
component will consist of a 12-inch layer of earthen soil. The earthen material will be used
as a root zone to support a healthy root matrix for the overlying vegetative layer. The top
layer of the upper component will be a six-inch layer of topsoil that will be planted with a
shallow-rooted blend of native vegetation.

5.3.3 HELP Model

The acceptable final cover designs for both areas were evaluated using the Hydrologic
Evaluation of Landfill Performance (HELP4) Model (18). The model is a two-dimensional
iterative hydrological model of water movement across, into, through, and out of impacted
soils. Model simulation results indicate that selected final engineered and surrounding
covers significantly reduce the water infiltration.
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Weather data utiliZed for the evaluation were generated by the HELP model as default
values for Chicago, Illinois, and were constant for all modeled alternatives. Variables for
the modeling input included cover design layer-characteristics such as soil and geosynthetic
layer types and thickness. Table 2 summarizes the modeled output results from selected
cover and cover final design scenarios. Appendix D contains the complete model input and

‘output.

5.4 SURFACE DRAINAGE SYSTEM

The drainage system for the Site has been sized based on a 100-year, 24-hour storm event
for Griffith, Indiana. The surface drainage system will include channels and swales that will
be lined with appropriate erosion control measures, such as straw matting, silt fencing, hay
bales, and riprap, where necessary. The areas that currently pond water on the ACS facility
will be regraded to drain into the existing storm sewer system, or off-site to the north or
west wetlands. The drainage patterns for both the SBPA and the OFCA, are shown on the
Drawings.

The following are established design criteria, based on sound engineering practices and
experience, for the drainage design at the Site.

* Eliminate ponding in areas inside the barrier wall, both on the
~ engineered covers and immediately surrounding the cover.

* Minimize erosion of Site soils.

¢ Channelize drainage, where possible.

* Provide adequate erosion protection in cover and surrounding channels.
e Drain runoff from covered area as quickly as practical.

¢ Control runoff from Site.

* Control velocity of stormwater runoff, so that erosion is minimized.

* Provide silt/sediment checks to minimize off-site sediment transport.

54.1 SBPA

As mentioned above, the SBPA surface drainage system will consist of constructed swales
that will control sheet flow, velocities and sediment transport associated with stormwater
runoff from the Site. The swales will guide sheet flow away from facility operating areas
and/or along facility buildings to existing catch basins surrounding the SBPA. This part of
the surface drainage system design will also prevent surface water from pooling on the
engineered cover. Catch basins adjacent to the cover boundary will be raised or lowered, as
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necessary, to appropriate final ground surface elevations to collect surface water drainage.
The collected stormwater will be conveyed via gravity from the existing stormwater
collection system and discharged into the wetlands located to the west of the facility.

54.2 OFCA

- The OFCA surface drainage system design will utilize existing topographic features that

will be graded, as necessary, to allow sheet flow to drain off the engineered cover and into
engineered channels or swales (See Drawings). Trapezoidal-shaped channels were designed
to run along the west property line, immediately east of the designed OFCA engineered
cover, and south of the railroad tracks.

54.2.1  Channels

The OFCA engineered cover will contain three main trapezoidal-shaped channels that will
receive sheet flow from the cover areas. The basis of the channel design is to drain
stormwater off the OFCA engineered cover in an efficient, controlled manner. Sheet flow
collected by the channels will be discharged into the existing drainage ditch located west of
the facility. To minimize erosion, all water conveying channels have been designed with
either erosion control matting, where the velocities are low enough, or riprap, where
necessary to armor the channel against excessive erosion. The channel locations are
provided in the Drawings. An evaluation of various channel designs was conducted using
standard open channel flow calculations and the TR-55 method of calculating storm water
runoff from the cover. Results of this evaluation are summarized in tables and graphs and
are provided in Appendix E. :

5.4.2.2  Erosion Control Measures

Erosion control matting (straw matting with fibrous reinforcing) will be placed in most of
the OFCA water conveying channels to control erosion from these areas prior to
establishment of vegetation. This erosion control matting will eventually bio/photo
degrade (degradation usually takes approximately 18 to 24 months), leaving the healthy,
established vegetation in place. Riprap has been specified in some channels to provide
armor against velocities that induce excessive erosion.

5.4.2.3  Vegetative Layer

A vegetative layer will be established within the topsoil layer following construction in the
OFCA. The vegetation will be placed by either hydroseeding or conventional techniques.
The vegetative layer at the Site will consist of a shallow-rooted (12 inches or less to prevent
root damage to the cover) blend of grasses. This vegetation will protect surface soils from
erosion and provide a healthy vegetal cover to promote evapotranspiration. Prairie grasses
were considered, but due to the deep-rooting nature of these grasses and potential burning
requirement to maintain these grasses, they were not selected for use at the Site.
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5.4.3 TR-55 Model

The Technical Release-55 Model (19) was used to determine peak flow dlscharge for the
watershed areas of the OFCA and SBPA. A 100-year 24-hour rainfall distribution was
selected because it adequately represents the regional rainfall time distribution and contains
the intensity of rainfall for this event. Critical parameters of the model include time of
concentration and travel time which represent the amount of time for runoff to travel from
the hydraulically most distant point of the watershed and the time it takes water to travel
from one location to another in the watershed, respectively. Additional characteristics that
influence the model outcome results are the Manning’s coefficient, slope, length, and
surface area. The SBPA was modeled as one continual drainage area, whereas the OFCA
was divided into three discrete discharge areas. A stormwater hydrograph was plotted by
the model to determine the peak flow from each drainage area. These hydrographs were
then combined where they flowed into similar channels, and/or routed where they flowed
into and through a channel reach. The computer model output and a summary table of the
peak flows are provided in Appendix E.

5.4.4 Channel Design

A channel design model (20) was employed to design adequate perimeter channels for the
OFCA. Using the peak flow discharge rates calculated from the TR-55 Model, the
discharge area in conjunction with selected channel depths and varying Manning’s
coefficients yielded curve plot comparisons for trapezoidal-shape -channels. The
performance curves were used as a tool to determine an acceptable discharge channel
dimension based on flow carrying capabilities. The varying Manning’s coefficient was
necessary due to variability and uncertainty of vegetative or rock being placed in the
channels.

5.5 REMEDIAL DESIGN CALCULATIONS

Preliminary remedial design calculations were conducted for various components of the
final cover design including:

» Estimated volumes of soil cut and fill for the engineered and surrounding
covers total estimated area;

¢ Backfill volume of the Fire Pond; _

* Quantity and volume of engineered and surrounding cover materials;

» Selection of engineered and surrounding cover materials; and

* Stormwater runoff and sizing of drainage system.

5.5.1 Engineered Cover Volumes/Areas

Volumes of the proposed surface cut and fill were produced using design software in
conjunction with a standard CADD package. These estimations involved using a newly
developed surface topographic base map of the entire Site. An Indiana-registered land
surveyor verified survey field data. Calculations involving the soil quantities for both areas
are in-place bank cubic yards. No swell or shrink factors have been applied.
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It is estimated that approximately 4,000 cy will be required to bring the Fire Pond up to
preliminary subsurface grade. Approximately 6,000 cy of material is necessary to bring the
Site up to subsurface grades. All backfill material will come from soil excavated from the
ONCA drum removal and proposed onsite cut (grading areas shown on the Drawings). As
a contingency, excavated PCB-impacted soils from the wetlands area west of the facility
may be used to complete the backfill. These volumes are estimates only and are subject to
change. Excavating and grading during Site preparation and other construction activities
which may alter the existing surface of the Site, or differences between estimated and
actual depths of the Fire Pond will have an effect on the estimated quantities. However, the
volumes should be relatively close to actual construction quantities, if there are no
significant differences between field conditions and estimated design conditions (grades,
slopes, etc.).

Volume estimations indicate that approximately 6,400 cy of spoils are located in the
OFCA. This estimate is based on recent survey data used in conjunction with standard
design software, and was verified with hand calculations. The spoils will be distributed in
key locations of the OFCA to help promote positive surface water drainage. A standard
CADD package was also used to estimate the approximate cross-sectional areas of the
SBPA and OFCA engineered covers. The total estimated engineered cover areas are
approximately 2.9 and 6.4 acres, respectively. :

5.5.2 Geomembrane and Geotextile Selection

- The specifications of the geotextile materials and geomembrane to be used as part of the

landfill cover were selected based on several factors:

!

* Availability of materials.

 Flexibility of materials.

» Physical characteristics of materials, including tensile strength and
puncture resistance.

5.5.2.1  Availability of Materials \
An advantage of using a VFPE geomembrane as the FML is that this material is supplied
by a number of different manufacturers and is readily available in quantities required for
the Site. Also, if a future need arises for repair or replacement of this material, it can be
readily obtained. :

5.5.2.2  Flexibility of Material

VFPE geomembrane is able to conform more easily than HDPE geomembrane. For this
reason, it can accommodate differential settlement and deformation during and following
installation better than HDPE materials, while still providing adequate strengths for field

.conditions during and following installation. -

95% Remedial Design Report May 1999 ACS RD/RA Group
Page 41 ‘



5.5.2.3  Physical Properties of Geosynthetics :
Calculations were required in order to check the selected materials’ physical properties of
the materials versus the required strengths during and following installation. The
geotextiles used for cushioning and separation will be 16 oz. non-woven polypropylene and
the geomembrane will be a 60 mil VFPE membrane.
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- 6.0 OFF-SITE GROUNDWATER TREATMENT

Two areas of upper aquifer groundwater contamination have been delineated at the ACS
Site. The shallow groundwater plume extending approximately 700 feet north from the

“ACS facility has been termed the North Area and a plume extending approximately 2,000

feet to the south-southeast has been termed the South Area. Localized contamination has
been documented in the lower aquifer near monitoring well MW-9. This contamination
appears to be a direct result of leakage along the well casing at monitoring well MW-9 and
does not appear to be part of a wide spread release into the lower aquifier. The well has
been abandoned and replaced with MW-9R. Future monitoring will be used evaluate
whether or not the source of lower aquifer impact has been eliminated.

The outer line on Drawing C-1 marks the approximate extent of contamination in the upper
aquifer at the site. These areas were formed when groundwater contaminants migrated
away from the source areas, after ACS began operations in 1955. The installation of the
barrier wall in 1997 cut off further migration of contaminants from the source areas to the
groundwater in the North and South Areas. However, these two areas of groundwater
contamination remain outside the barrier wall. The primary contaminants in the
groundwater are benzene and chloroethane.

6.1 DESCRIPTION OF UPPER AQUIFER CONTAMINATION

The North and South Areas of Groundwater contamination coincide with the historical
groundwater flow paths outward from the ACS facility. The North Area of groundwater
contamination results from groundwater flow from the source areas inside the ACS facility
toward the north and west. The South Area of contamination results from the groundwater
flow path from the OFCA and K-P Area to the south, southeast.

Currently, a natural attenuation study is being conducted in both the North and South Areas
to evaluate the capacity of naturally occurring processes in the soil and groundwater to
attenuate the contaminants within the plume. The type and quantity of data being collected
to evaluate the efficacy of monitored natural attenuation as a remedial approach follow the
EPA guidance for use of monitored natural attenuation (MNA) (U.S. EPA 1997) (21).
Periodic monitoring is being conducted at wells within each affected area and at the edges
of each area to document any trends or constants in the groundwater quality and
contaminant concentration. The results will be further evaluated by the application of
modeling to assess the relative contributions of microbes in the soils, reductive
dechlorination, volatilization, and dilution. The natural attenuation study was started
during the third quarter of 1997, after the barrier wall was closed, cutting off the original
source of the groundwater contamination from further migration to the affected areas.
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The natural attenuation study will use data from the baseline investigation and routine
monitoring. The baseline investigation was conducted during quarterly groundwater
monitoring from June 1997 to March 1998. The routine monitoring began during the June
1998 quarterly groundwater monitoring event and will continue through the June 1999
quarterly groundwater monitoring event. During the study, groundwater samples from
monitoring wells in the North Area (MW40, MW48, MW39, and MW38) and monitoring
wells in the South Area (MW 18, MW45, MW 19, and MW41) were collected and analyzed
for total organic carbon, biological oxygen demand (BOD), nitrate as nitrogen, nitrite as
nitrogen, sulfate, total kjeldahl nitrogen, ammonia-nitrogen, and ortho-phosphate. Field
measurements for oxidation/reduction potential, temperature, pH, and dissolved oxygen are
also collected from the monitoring wells in both areas.

In addition to the groundwater samples, soil samples were collected and analyzed as part of
the baseline investigation. The soil samples were collected from the aquifer at three
locations for each plume; downgradient of the plume, within the plume, and at the edge of
the plume. The soil samples were analyzed for total organic carbon, nitrate, nitrite, sulfate,
total kjeldahl nitrogen, ammonia-nitrogen, ortho-phosphate, pH, and soil moisture holding
capacity. In addition, each soil sample underwent comparative enumeration assays for
aerobic total heterotrophs, aerobic hydrocarbon (i.e., chloroethane and benzene) degraders,
and acridine orange direct counts (for an estimation of the number of all types of
micoorganisms). Additional soil samples will be collected during the final groundwater
monitoring round and analyzed similarly to the baseline samples.

The results of the field investigation will be used to evaluate the microbial and chemical
conditions of the plumes and the potential for intrinsic remediation. In addition, computer
modeling will be used to model plume conditions and predict the future disposition of
contaminants in each plume.

6.1.1 North Area

Historically, groundwater in the North Area started inside the ACS facility and flowed to
the west and north, where it discharged to surface water. To the west, the groundwater
discharged into the wetlands within 200 to 500 feet of the ACS facility. Samples collected
800 feet directly west of the ACS facility (MW 46), have showed only trace levels of
benzene, indicating the end of the area of contamination. To the north, groundwater
discharged to the drainage ditch 400 to 600 feet northwest of the facility. Samples
collected north of the ACS facility (from monitoring wells MW 48 and MW 49), have
consistently contained elevated levels of benzene (up to approximately 10 ppm) and
chloroethane (up to 1 ppm). Monitoring wells located further to the north show that the
area of contamination ends in that direction (MW37, MW38, and MW39)

The PGCS was installed specifically to halt the further off-site migration of contaminants
to the north and west. Sampling indicates that the PGCS has been successful in capturing
the contamination to the west of the ACS facility. However, monitoring results at MW48
and MW49 suggest that an area with benzene concentrations of up to 10 ppm that is beyond
the hydraulic influence of the PGCS extraction system.
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As discussed in the 30 % RD (7), the remediation method proposed for this source is
enhanced in-situ bioremediation through the addition of oxygen in the subsurface using
products such as Oxygen Release Compound (ORC®). ORC® is a formulation of
magnesium peroxide that slowly releases molecular oxygen when hydrated (over 6 to 12
months). The released oxygen enhances the naturally-occurring attenuation process in the
zone of cortamination. The oxygen introduced into the groundwater by ORC® promotes
microbial growth and maximizes the ability of aerobic microbes to. degrade the
contaminants. ORC® has been used successfully at many sites throughout the United States
to treat benzene and chloroethane with no significant reduction in transmissivity through
aquifers. The remedial plan includes an ORC® pilot study for treatment of an upper aquifer
area with a saturated thickness of 10 feet. The North Area received injections of ORC®,
totaling approximately 4,400 pounds (22) during March 1999.

During ORC® injection, eight 2-inch diameter piezometers were installed to monitor
remedial progress. Two of the piezometers were installed within the ORC® injection grid,
and six of the piezometers were installed up-, down-, and side-gradient of the grid. These
piezometers will be sampled and analyzed for benzene, chloroethane, and dissolved
oxygen. The frequency of sampling will be prior to injection, six weeks after injection, and
monthly thereafter for twelve months.

Data obtained from the quarterly sampling and monitoring will be utilized in conjunction
with the natural attenuation investigation to determine the effectiveness of ORC® in
reducing benzene concentrations within the North Area. If the ORC® treatment, in -
conjunction with MNA, is not effective at reducing concentrations within the North Area
such that the concentrations within the plume will be reduced to less than MCLs within a
reasonable time frame, the ORC® application may be expanded, or other active measures
will be evaluated. For instance, the PGCS could be expanded to include the “source” area
within the North Area plume.

6.1.2 South Area

An area of benzene and chloroethane contamination extends approximately 2000 feet
beyond the barrier wall towards the south-southeast in the upper aquifer. The historical
monitoring data indicate contaminant concentrations are generally below 1 ppm in this
area. Sampling results from monitoring wells MW41, MW42, MW43, MW44, and MW47,
show that the extent of the contaminated areas has been defined. A large portion of this
plume area is located in what is essentially a low-lying wetlands area and agriculture
production fields, which is conducive to the microbial activity integral to natural
attenuation. Decreases have already been noted in the benzene and chloroethane

-concentrations inside the South Area of contamination.

An investigation into the potential source areas for this benzene/chloroethane plume was
conducted in 1996. Geoprobe groundwater samples were collected in an area directly south
of the current barrier wall location. These samples indicated a relatively small area (~200’
x 50°) in which benzene concentrations are between 1 and 8 ppm.
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By the beginning of the year 2000, the natural attenuation study will have been completed
and active ORC® pilot study will have been conducted in the North Area for one year. If the
results of the natural attenuation study and ORC® pilot study monitoring in the North Area
indicate that natural attenuation enhanced by ORC® will reduce benzene concentrations in
the North Area to MCLs within a reasonable time frame, U.S.EPA may be petitioned to
allow ORC® to be used in 2 similar manner in the South Area. If the ORC® study is
unsuccessful in the North Area, and MNA sampling indicates that further active
remediation is required in the South Area, an alternative approach for active remediation in
the South Area may be necessary, and would be developed and presented to the Agencies
for review at that time.
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7.0 PROPOSED PROJECT SEQUENCING

Because of the complexity of the project, and the interaction of the various components, a
project sequence that illustrates the approximate time frames for each of the remedial
components has been developed.. The attached Figure 1 illustrates the dependence of

‘certain components on others. - For instance, the ISVE system in the Still-Bottoms Pond

Area can be installed, but cannot be operated before the dewatering in this area is complete;
the covering of the SBPA cannot be finished before the Fire Pond is filled; the Fire Pond
cannot be completely filled before the contaminated soils are excavated from the ONCA
Drum Removal. This schedule is intended to show the sequence of operations only.
Detailed construction schedules for each task and for the project overall will be developed
following approval of this Final Remedy Design. '
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Table 1

Influent Sources to Groundwater Treatment Plant

ACS NPL Site
Griffith, Indiana
Group Description Extraction Points
1 PGCS Extraction System PGCS
2 Groundwater from Existing On-Site Extraction Trenches EW-10, EW-17, EW-18
3 Groundwater from Dual Phase Extraction Wells in SBP Area SBP Area Extraction Wells
4 Groundwater from Existing Extraction Trenches on East Side of |EW-15, EW-16, EW-19
Off-Site Area
5 Groundwater from Existing Extraction Trenches on West Side of |Ew-11, EW-12, EW-13A®¢ 12
Off-Site Area
6 New Off-Site Extraction Well (EW-20) and Existing Extraction EW-11, EW-12, EW-13, Ew-20 Mt )
Wells on the West Side of the Off-Site Area
7 ISVE Condensate from SBP Area ISVE System SBP Area ISVE Knockout Tank
8 ISVE Condensate from OFCA and K-P Area ISVE Systems OFCA ISVE Knockout Tank
Notes:
1 Extraction Wells EW-11, EW-12, and EW-13 will be valved to discharge to either Source #5 or #6
depending on either hydraulic or contaminant loadings.
2 EW-13A will replace the existing EW-13
RAA

JA1252\042\28\125204228a078.x1s\Table_1
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Table 2
HELP Model Results:

SBPA and OFCA Engineered and Surrounding Final Cover Designs

American Chemical Service, Inc. NPL Site
Griffith, Indiana

Average Annual Totals Peak Daily Values
Engineered and Surrounding Cover Design Description Inches Cubic Feet Inches | Cubic Feet
SBPA Engineered Cover (4" asphalt, 6" compacted gravel, geotextile fabric, 12" compacted clay soil (CL))
Precipitation 34.15 359,451.80 4.64 48,845.28
Runoff 19.42 204,459.69 423 44,573.34
Evapotranspiration 14.52 152,837.83 -- --
Percolation Through Cover 0.21 2,179.20 0.00 47.32
OFCA Engineered Cover (6" OL, 12" ML, geotextile fabric, 60-mil FML, 12" compacted clay soil (CL))
Precipitation 34.15 788,314.90 4.64 107,122.75
Runoff 5.17 119,434.30 226 | 52,137.06
Evapotranspiration 28.97 668,743.30 -- --
Percolation Through Cover 0.00005 1.19 0 0.01
OFCA Surrounding Cover (6"OL, 18"compacted clay soil (CL))
Precipitation 34.15 1,403,101 4.64 190,665
Runoff 8.03 329,790 3.555 146,065
Evapotranspiration 25.127 1,033,746 -- --
Percolation Through Cover 0.96289 39,567 0.006803 280

IMS/ims/BPG
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T H Activity | Description ; ‘Rem| Early l E_arly ‘} 1999 I 2000 2001 2002 2008 2004
| ID i Dur Start lf Finish T @2 [ @3 [ ea | a1 [ @ [ a3 | o4 at | a2 | a3 | a4 Q1 T Q2 L Q3 | Q4 Q1 | Q2 ‘ Q3 ‘ Q4 % o %73‘
‘[ 0002 GWTP/BWES Upgrades 176 *|03/16/99 A ’11/1 7/99 5 : : = GVIVTP/BWES Upgrades: | | 3 ‘
% 0126 Notice To Proceed for Off-Site Extraction work 0,06/01/99 * $ ‘) ? Notice To Proceed for Off Site IExtractllon work | \ |
0136 Procurement 40!06/01/99 ;07/26/99 | = | j Procurement 1
, 0036 BWES Upgrade- Off Site 82+07/27/98 | 11/18/99 }5§ BWES Upgrade- Off Site S N
o051 Wetlands Excavation - Tt lo7ie 11/029 o L>EE Wet{LandS Eixcavatipn | | ________________ _________ - '
, 0093 ISVE System Installation - Off-Site Area | 115 *|05/03/00 r‘m/w/oo r:——~rSVE 's&'s't'e'rﬁ 'Ih‘é{éilét}bﬁ"bﬁ Site Area } '; |
+ 0164 Temporary Cover OFCA 15 *| 06/28/00 \‘07/1 8/00 | | | | % Temporary Cover OFCA
, 0105 Separation Barrier 64 *|07/27/99 | 10/22/99 i f % Separation E:»arrier g ‘ |
0125 Dewatering of OFCA 261(11/18/99 11/16/00 o - 79&"7?_@_{ '?_9»?{9_?9{“_ __________________
, 0045 BWES Upgrade - On Site 67+/08/16/00 | 11/17/00 T . == BWES Upgrade On Srte |
‘+ 0065 Spoils Pile Consolidation 18+11/03/09  [11/26/99 [ ;'"_“'T"f%"S_pprl_s__F5r_lé"<55rr§r5|r55t_'5ﬁ e
’L 0086 Fill Fire Pond 50 *|11/18/99 01/26/00 % Fill Fire Porrd | | | - : |
‘ 0104 Pre-cap Off-Site ISVE Operation  39610/11/00  |04/17/02 f 5 5 | | ‘F I 5 Pre- cap Off- Srte ISVE Operatlorr
| o113 Final Cap - Off-Site 90/04/18/02  |08/21/02 | | *::I_F_I_nfl{ _?fp___‘?_ffﬂs_”‘? _______ S -
i h ' , . . . . !
. 0110 Site Prep -SBPA / Temp Cover 60 *| 08/13/99 11/04/99 % Srte] Prep SBF’A / Temp Cover ‘ ] ‘ ‘ 7 ________ ____________ _____
L_ 0070 On-Site Containment Area Drum Removal 105 * | 09/20/99 02/11/00 ! ________ ________ § ______ ——0 E‘_é'ié‘ é&%féihh&éhi'A'ré?'béu%h"ﬁé}h'd&%ir ------- _____________________
o122 Dewatering SBPA 180/11117/00  |07/26/01 e ' ‘ ] Dewatering SBF’;A
0112 Active Remediation - North GW Plume 0|04/16/99 *  |04/15/99 Activé Reme;iiation - North ¢w Plu:me ' | . ‘ | ‘ | :
o114 ISVE System Installation - SBPA 140°|10004001  oan7io2 | i %} ISVE System '”Sta”a{‘“c’” TSEPA
2100 Pre-cap Operation- SBPA 396 |04/18/02 10/23/03 : *” ; fpre P ':Ope:r
0115 Final Cap - SBPA 120110/24/03 YTy HEE S e e S S S S E
0116 Begin Long-Term O&M 0| 04/09/04
| Finishdate  04/08/04
Data date 03/17/99
Run date 05/21/99
Page number 1A
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T 5 |
TRem' Early Early 1999 | 2000 2001 ) 2002 2003 _ 2004 |

" Activity | Act|V|ty .
' | Description Dur | Start Finish [T T s @l | @2 | a3 | a4 | a1 | a2 [ as [ o4 | of | o2 | @3 [-@4 | a1 [ @2 | @ | Q@4 | o d
| | Lo | ' ' ‘ . f — ; —
0002 GWTP/BWES Upgrades 176 *|03/16/99 A |11/17/99  E ‘ = GVTITP/BWES Upgrades : : : ! ; ; : : : |
0003 GWTP 176 *|03/16/99 A |11/17/99 ', : :ﬁGWTP
0124 Notice to Proceed 0104/09/99 A ?Notlce to Proceed |
0134 |Finalize design 0/03/16/99 A |04/119/99 A | kFrnaIrze desrgn ' | ' |
‘* 0144 .ﬁSpecify Large Equipment 20/03/17/99 04/13/99 ' Specrfy Large Equrpment |
T P —— e TR S e R R LR ERER EEERREE b e e P R e e e IR
' 0154 Specify Air Treatment 20,03/17/99 04/13/99 . Specnfy Air Treatmen|t . ‘ : : : ! ! ! - : ;
0004 Procurement and Construction 129 *|03/17/99 09/13/99 L‘I . ProcureTnent and Constructron
0135 |Select/ Set-up contract for Bio system 0/03/17/99 ‘Select/ Set-up contract for Bro system f ‘;
0005 |Purchase Equipment / Set-up Contracts 30/04/02/99 *  |05/13/99 i: Purchase Equrpment / Set -up Contracts
0006 |Bio Tank Approval drawings 1904/09/99 A |04/12/99 H Bio Tank Approval dryawmgs
S S SN 5150 A S IS SUUUOS AUt 0 SO AUUN SR S SO ISR SUUUUNE SRR SRS SRR ERSESSE ST PSS b
0007 Bio System Shop Construction 110|04/13/99 09/13/99 I BIO System Shop Constructlon
| ' — E ¥
0008 |Building Shop Fabrication 60| 05/14/99 08/05/99 ‘ BUlldlng ShOp Fabncatlon
0009 Field Work 132 * 05/14/99 11/15/99 ": 1= i Field Work
L 0010 | Remove unsuitable materials 5/05/14/99  |05/20/99 || Remove unsuitable materrals
0011 Excavate foundations & UG pipe trenches 3 05/21/99 05/25/99 L: Exicavate fOUﬂdathﬂS & UG P'Pe trenches |
0012 |Install Containment Liner system 10/ 05/26/99 [06/08/99 M _'Lr;__l—I?_eféfl_ffootén_ﬁrﬁ‘e—ﬁf L‘.}{é}‘;y's'té;a”'; """"""""""""""""""""""""""" ‘
| L i S
0013 |Install UG piping & backfill 5 06/09/99 Jos/1 5/99 | k>ﬂ InstaII UG piping & baokflll 5
0014 Form Pour Foundations & Walls ' 5)06/09/99 06/15/99 ': ~¢—>1 Form Pour Foundatrons & Walls
0015  |Form /Pour Columns/ Building piers 2/06/09/99 06/10/99 -] i—> Form /Pour Columns/ Burldmg plers
0016 Install floor rebar 5|06/16/99 06/22/99 ’ L qjlnstall floor rebar . : :
| Ot 5 S O TN SO 0 S 0% FUU0 TSN A NN S SR R S SO SUURRR B SRR
0017 |Install inslab pipe/conduit 306/23/99 06/25/99 } ! L;J Install rnslab plFe/condurt A , ! ! : : '
r 1§ S E ; E | E E : : ; ;
0018  |Pour Floor 2106/28/99 06/29/99 5 { ‘—>|Plolur FIoor ‘ A g ! i ! ; i :. :. : i
N
Finish date 04/08/04
Data date 03/17/99
Run date 05/21/99
Page number 1A
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| I’ Activity Description Rem| Early Early ; _ _ ———— — Zo0i
ID } escript Dur Start | Finish [ a2 T as | a2 a1 [ a2 | a3 | as | af a2 | a3 @ | a1 [ a2 | a3 | aa a1 | @ | a3 | a4 ar_a
0019 |Floor Coatings | 2006/09/99 A 207/27/99 Dol I Floor Coatlngs R B < | | i
— 0020 mﬂm Package Bio System 4509/14/99 511/1 5/99 | }Hﬁ> J Construct #’acl;agé Bno System { ( i
0021 Taonstruct O/W separator 13:06/30/99 507/16/99 iL #Construct oW separator 1
| 0022 ;Construct Aeration tank 13]09/14/99 %09/30/99 B \ f %Constrtﬂct Aeratlonvtar’\kl """"" J’
{ 0023 JErect Building N [ 30(07/19/99 508/27/99 5 '>9 Erect Bunldmg RN | ‘
0024 1Place remaining equipment j 3 ! 08/30/99 l‘L09/01/99 LEilace rer#\amlng equment \
0025 |Place Blowers J 2(09/02/99 409/03/99 quace Bloners = é i E I
I | Il —
0026 | Install piping & Ancillary Equipment 15 I[09/06/99 i09/24/99 1 lnstall plpmg & AnCIHary Equment
0047 |Purchase Air Treatment (which one?) 93| 06/02/99 * i 10/08/99 :_ﬁd?é'ﬁaé'é—A}F'T"ré_ét_r_ﬁéﬁt_ {Wﬁiéﬁ» T S R T T
0027 | Install power electric & switch gear 20|09/06/99 ‘ 10/01/99 e Instal 'rower electrgc {i swltCh gear
0028 |Install instrumentation 15\'09/06/99 %09/24/99 % ;lnstall instruméntaﬁéni i
0029 Connect Instrumentation to Control Box 5‘ 10/04/99 110/08/99
f 0030 | Install & test logic control 5J’ 10/11/99  [10/15/99
‘ !
0031 | Static water testing 1[10/18/99 110/18/99
0032  |Start-up, Optimization & Training 22 *10/19/99 ’ 1/17/99
| 0033 | Clean Water System Check 2(10/1 9/99 1 10/20/99
0034 Preparation of Punchlist 1 ‘ 10/21/99 | 10/21/99
0035 |System Optimization 20110/21/99 111/17/99
0126 Notice To Proceed for Off-Site Extraction work 0 06/01/99 * g Notlce Tio Proceed for fo Sllte Eﬁract"on work
0136 Procurement 40|06/01/99 07/26/99 L :ﬁProc'ulremenIt .
0036 BWES Upgrade- Off Site 82 *07/27/99 |‘11I18I99 | BWES Upgrade Off S'te |
] 0037 Extraction Trenches 28 *107/27/99 09/02/99 ’ ? EE{xtractlol] Trenches I
: ; i 1 L S
Finish date 04/08/04
Data date 03/17/99
Run date 05/21/99 !
Lﬂage number 2A Fugure 1
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Activity Description Rem Early  Early o s 2056 T 2002 ] 2003 T oo
iD Dur Start Finish [ @2 | a3 | a4 ‘ ol | @2 | @3 | a4 a1 | a2 | @3 | @ | ot | a2 a3 | a4 @ | a2 | a3 | o4 ‘_01 3
0038 Install Collection pipe & filter pack 20107/27/99 *  |08/23/99 Lo L] Install Collection pipe & filter pack ‘ " | } s
0039 | Install well & pump equipment 5/08/24/99  |08/30/99 || || I *>q lnstall well & btlmb ’edurlrpmeht | { | |
I ‘ i : | | ' - ‘ ili
0040 Develop wells 3/08/31/99 09/02/99 W ; '. JDevelop wells | } y
0041 TUnderground piping 15 *|09/03/99 109/23/99 R | J LD Underg‘round P'pmg | | ‘
! : - ! . . o . ! ‘
0042 ilnstall RR crossing 5/09/03/99 09/09/99 || S Install RR crossmg § § § j § ! ; w‘
‘ ' | i i
0043 | Install Piping from WWTP to wells 10{09/10/99  |09/23/99 Install Piping from WWTF’ to We“s 3
0044 Start Extraction system 0/11/18/99 ! Start Extractlon Syetem : !
I IR |
0051 Wetlands Excavation 71+]07/27/99 11/02/99 e Wet;ands Excavetieni § 3
I ; a Lo Lo : ‘
0052 Receive Permits & Approvals 0107/27/99 * ; ?Reﬁlve Pelrmlts & Approvals : |
0053 Survey & place grade stakes 3/07/27/99 07/29/99 T ; Sur\/ely & place gra<‘ie St;akési ’
: S N L SR I I |
0054 Clearing of vegetation 3,07/30/99 08/03/99 ' ﬁ C!eJaTng of 'vegetatlon ooy
0055 Construct access road if necessary 5|08/04/99  |osr0/99 || T _jﬂ Construct access. bédk‘f’h’ééé"s}éé{r} ______________ |
0056 Divert stormwater pathways 5 OL8/1 1/99 08/17/99 LE D'ﬁﬂ stor{mwater pathways
0057 Excavate soils > 50ppm PCB's 5/08/18/99 08/24/99 Eﬁavate soils > 50ppm PCB s
0129 Collect confirmation samples from excavation 5{08/25/99 08/31/99 DCoIlect cclnnnrmatlon samples from excavation
0119 Stockpile & Test Excavated soils 45 08/25/99 10/26/99 Stockpile & Test Excavated soils
0058 Transport & Dispose at landfill 5:10/27/99 11/02/99 J T r ,\ "'fééhs}b'dr'{;gl 'D]éb'&s'é 'a'{ '|é{ﬁa'f[|i """""""""
0059 Excavate soils < 50ppm PCB's 5108/25/99 08/31/99 | L>U E cavate soils < 50ppm PCB s |
0060 Transport soils to Off-Site Area 5|09/01/99 09/07/99 % |r|ansport soils to Off Slte Area
0061 Install temporary cover on soils 1]00/08/99 | 09/08/99 i l\ﬁsta" temporary cover 6n soils
S | : Co : : ‘
0062 Survey excavated area 1/09/09/99 09/09/99 l:jSurvey excavated area\ . l
________________ L_ e m e m -_______-<'A-I________-—__________ [ L U N, R S [ R .__7>_____________________________'_________.
0063 Backfill & regrade excavated areas 3109/10/99 09/14/99 J IlIBlackfl“ é‘i regrade excavated areas
Finish date 04/08/04
Data date 03/17/99
| Run date 05/21/99
Page number 3A
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ACS R/A Construction 95% DRAFT
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| Activity Description TRemj Early | Early - 1999 2000 [ 2001 R 2002 Il 2003 | 2004 |
ini I — t —— T pryra— 1 ! ) : I !
JJ ID  Dur | Start | Finish [T @ | @ [ & [ a a2 | a3 T Qi | ol | ez | o3 | a4 ol [ @ | @ | o | o1 | Q2 ’ 9?.,-;‘*&#5,%9‘[
'5 0064 Re-vegetate area . 3/09/15/99 09/17/99 ! o L] Re- veg?tate area ‘ : ’ l : 5 i : . | " " ‘| 3
{ 0093 ISVE System Installation - Off-Site Area 115 */05/03/00  |10/10/00 J : : 1 ; %E‘ ISVE System Installatlon Off Site Trea | | | | \ 3
| . 5 L A !
| 0096 Install ISVE wells 30(05/17/00 *  106/27/0Q L L : | j Q'nsfa” ISVE wells ; '; | ; g g | 1 -. : | |
s ] | | EE : LT | ! ! ': 1 ; : i =. ‘; | y
" 0097 Purchase blowers 80/05/03/00  |08/22/00 | | | | H__WJ-Purchase blowers | | | | | | E 3 5 |
J o S S S K. N LN IURUUURINNN S I SO SRS SRS N ST N S S R REREEEE S e P
| 0098 \]Concrete equipment pads i 15107/19/00 08/08/00 | ; { 2 | g rb;Jm Concrete eﬁwpment pads. : 1 i : ‘ |
L | | | z | | AERE | | | | |
| 0099 ilnstall Blower House r 10;08/09/00 08/22/00 : : : 1 | l—> Insta” Blower House : ‘ : |
I i SRR |
| 0100 ’instau utilities 40105/24/00  |07/18/00 Hnstall Ut”'tlesl» . ‘
0101 Connect piping to wells & WTP& Air Trmnt. 30| 08/09/00 09/19/00 | ~+-+{_1Connect piping to wells & WTP& Air Trmnt.
o ] 1 A ! r '
0102 ’Connect control system | 15/09/20/00 1 10/10/00 l | Lo rEj‘Cor\nTct control system : ; ; 1 , , 1 ; i
— : : e - AU U8 LS 4 AU S SR S ----------------- R RRREEEEE s teR R S ‘
0103 Purchase Air treatment ] 80(05/03/00 |o8/22/00 ﬁ' ! j- : [ : rurchaselAlrtreatment 5 ; } 5 3 : : b
: : : : : ; ! ! ! , ' : : L
— l ‘ - ! : : - : ! 1
0164 Temporary Cover OFCA | 15*|06/28/00  |07/18/00 | | >§ Te'lT‘POFa'V Cover OFCA | | : : | | 3 |
L - 4. ' . . . ' ' . 3
0094 Documentation of Existing cover 5/ 06/28/00 07/04/00 | l Documentatwp of Exnstmg cover | | ‘
0095 Place and compact additional cover if needed 10107/05/00 107/18/00 . : ’ ~i>D P\ace and compact addmona\ cover |f need’ed '5 ; }
0105 )Separation Barrier 64 *|07/27/99 ‘10/22/99 %Separaﬂon Barrier | } ! '; :
L ‘ I eI R R A A B A
L 0106 iRemove South RR tracks 10/07/27/99 * 1[08/09/99 e F‘erlove STU“\ RRtracks i} 2 ': ': ': | | ; '; | |
;‘ 1 : : P ‘ : : - ' ‘ '
0107 | Remove fence in alignment 9108/10/99 ioa/zo/gg — 5 =0 ReTove fence in ahgnment 5
0108 lGrade work bench 5|08/23/99 ’08/27/99 ‘ %(ﬁ’ere wo’rk bench
F 0109 ilnstall Barrier I 40]08/30/99 10/22/99 ‘] ; } [ij Install Barrler
| 0125  Dewatering of OFCA 261/11/18/99  |11/16/00 | f 5L'>L - Dervater_i{‘g of OFCA  © | bbb e
0045 BWES Upgrade - On Site 67+ 0srel00  |11azio0 | e BWES Upgrade - O” S'te
A—— —1 E : ool |
0046 Install Extraction wells 5/08/16/00 *  |08/22/00 ' ' ‘ ‘ ‘,',l;g_}nfta” Extraction wells
0049 Connect/ Install under groundpiping 9/08/23/00 *  |09/04/00 | .' I?onnecﬂ Install under groundp'pmg
0050 Start extraction system 0(11/17/00 “'f<> Start extraction system
Finish date 04/08/04
Data date 03/17/99
Run date 05/21/99
Page number 4A @ F
7 MONTGOMERY WATSON ugure 1
ACS R/A Construction 95% DRAFT
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ﬂ' Activity ] Description 'Rem| Early lr Early ﬁ 1999 2000 T 001 T 2002 | 2003 ﬁ_zggT_i

1 | 1D ! Dur Start Finish Q2 a1 T Q2 @3 [ a4 | ot | a2 | a3 | oa ‘}_S_Q‘Ezﬁj_gs ot | a1 | @ | a3 | o ENLCLINE
'Boss Spoils Pile Consolidation 18 *|11/03/99 11/26/99 g E Spoils Pile COHSQ{'daflon | : 2 ! | o

! 0066 Re-grade VOC spoil pile s/11/03/99  |11/09599 || Lg Re-grade VOC spoII pllelz x . l 77777777 | |

L 0067 vxe-grade PCB spoil pile 5/11/10/99  |11/16/99 Relgrade PCB spol| pile | ', |
% 0068 Fﬂ‘e-grade Debris spoil pile ; 5111/17/99 11/23/99 Lﬂ Re‘ grade J,Debns :S:po‘} f“,"‘ " | :
’M@s? Re-grade Upper-aquifer spoil pile | 3[11/24199 | 11/26/99 | 1 = Re}: grade;Upper-:aquifc;er ;spoil pile "
(r 0086 |Fill Fire Pond T 50+|11/18/99  |01/26/00 | L% Fill F'lre Pond I e e
( 0087 'Wat9f removal 10 F 1/18/99 12/01/99 L 'fﬁ'vveiferré}navai """"""" ! """"""""""""""""""""""""""""""""""""""""""""""

N ' : l '
T 0088 Spoils from On-Site site prep 1OF/18/99 12/01/99 { S||ooils from On Slte site prep
0089 Spoils from Drum delineation 10| 12/02/99 12/15/99 U TDOIIS from Drum delmeatlon
. . b | .

% 0090 ‘fSpoils from Drum Removal 30,12/02/99 01/12/00 . LC> -§poil§ from Qrum Rgmoval '
f 0091 zlmpon backfill as required | 5(01/13/00 01/19/00 5— :lr?poﬁ backfil'l aé [e\duired DR I U O P N
’f 0092 Compact & grade to design elevations 5/01/2000 012600 | A B = ] 'leb'rﬁbé'ét' i_é;é_dé {5'&55@,}1’ elevaons i [ o . | -.
| 0104 Pre-cap Off-Site ISVE Operation 396/10/11/00 04/17/02 | ; ' ! v | L'Lh . JPre cap Off- Snte ISVE Operatlon i

0113 Final Cap - Off-Site " 90| 0a8/02 Joa/21102 . L‘> f‘”a'capOffS'te ____________ .

0110 LSite Prep -SBPA / Temp Cover % 60 *|08/13/99 l11/04/99 | % Site'P:re‘p -S:BPA / j’;emp C)Q:over
L 0121 | Utilities and equipment clearing by ACS Inc. | 10(08/13/99 * los/zs/gg 0 Ut:ilities and: equiément c:léaring'by ACS Inc. ________ i
L 0131 |Rough grading 2002709 |owaise ||, SljRoughgrading 1|1 | T ;‘ .t
ot Place clay cover T a0loozalme  |11/04/99 |
[ 0070 On-Site Containment Area Drum Removal 105 *J09I20I99 02/11/00 Wl
{ 0071 Delineate drum areas T 10 *{09/20/99 * 10/01/99j
| 0072 |Approval of drum removal plan 0/09/20/99 09/17/99 l - i ‘
| 0073 Excavate trench around drum removal areas 10/09/20/99 10/01/99 1 — ‘dExcavate trench around drum removal areas I 4 |

I : ! : L __)_:i}

Finish date 04/08/04 j j

Data date 03/17/99
E?un date 05/21/99
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I P T — o - .
| / Actlwty Description Rem| Early | Early - i p— 1 e - 2003 2008
| Dur | Start Finish T @ | @1 | @2 | a3 | as | a1l | Gz | @3 | @4 | ot | @2 | Q3 | 04 | @t | @ ] o3 | a4 | a1
0074 laackfm parameter trench 10/09/20/98  |10/01/99 ? g §>i ftBackfll? parameter trench |’ | L | i -. o
r 0075 Ground water removal during excavation ] 10/09/20/99 10/01/99 ] f, ' FB&Ground wa‘ter removal durmle excavation i 1] o
. : . . | .
[ 0076 Drum Removal L 95 *|10/04/99 02/11/00 W : @% -!Drum Removal } ? ] Lo
; 0077 } Construct staging areas | 10| 10/04/99 | 10/15/99 ' { q Construct staging areas l ,j | o
. | | | RS [ OV S AU SO N USSR U GOSN S IR IR A S SO AR SO
1L 0078  |Excavate drums l scﬂ 1018/99  |11/26/99 ||| [H#lj Exci\jate drums | ‘| ! ‘ ‘; { o $
! N ; : ; .
{L 0079 Excavate impacted soils to Fire Pond 30| 12/02/99 T 1/12/00 ‘ § j [;k] Excavate impacted soils to Fire Pond = Do
- | [ T ‘ - 1
0080  |Finger print drums 30[10/18/99 | 11/26/99 ][ 5 FD Finger print drums | | ! | -
| e O : -
0081 Place drums in staging areas 30(10/18/99 j 11/26/99 7’ ; ’ﬂ>r:4 Place drums in staging r’:llreas ; Lo ;
Il o : Rt ! ;
| 0082 JrBackfill drum excavation 10,11/29/99 112/10/99 ’ ! L[] Backfill drum excavatlon ! o ]
' 0083  |Sample & analyze waste | as[1108/99  Jotozioo (1T LT ] _S_é{rﬁr_aié-éf zair_l:e{Ii/_z_é‘\_n;ft_s'té__" ' | I | o l]
I L ' ‘ ] L
{ 0084 Consolidate / Re-package waste ’ 15[01/10/00  |o1/28/00 || []Consolidate / Re-package \tfvaste : | : 1
1 | | : ! : ' | :
[ 0085  |Transport & Dispose of waste | 10]o131/00  [02/11/00 J‘ 3 0 Transport & Dispose of waste : 5
; ; - ! ! ; . : : : :
‘ | : : L PA :
| 0122 Dewatering SBPA [ 180} 11717/00 107126/01 J :' ] , —IDewatering SBPA : »1
— 1 . ' ! i : : ‘ ; . . b
" 0112 Active Remediation - North GW Plume 0|04/16/99 * )04/1 5/99 ; Active Remediation l North GW Plume J 5 ! : l
S N S SR SRR SRR SN S S A S T TV O U O ORGSOV SO B |
0114 ISVE System Instailation - SBPA 140 *| 10/04/01 04/17/02 i ! ( ]T '; E E = IS'VE System Install:Ttlon SBPA }[ 2
1 2010 Place and compact additional cover if needed 10/11/15/01 * J11/28/O1 [ f l Place (and compact addmm?lI Covef if ”eeded : i § !
L 2020 Install ISVE wells 30| 11/29/01 fo1/09/02 J] § ? ? ~l”5ta“ ISV wells f: ] |
I ' ! ‘ ‘ |
,1 2030 Purchase blowers 80|10/25/01 02/13/02 || ' J’J jP‘TfChatse F"OWe'Si | |
l: i
' 2040 Concrete equipment pads 15%1/1 0/02 01/30/02 i:Concrete equnpment pads \ :. ]
______________________________________________________________________________________________ T T e e S R
2050 install Blower House 10{01/31/02 02/13/02 '”Sta“ B'°Wef H°“Se ‘ { |
2060 Install utilties 40(10/04/01 | 11/28/01 ;ifj"nsta“ (“‘,i“ﬁes 5 ? o § ‘ |
2070 Connect piping to wells & WTP & Air Trmnt. 30]02/14/02  |03/27/02 , E’%%COH“W P'P'”g to wells & WTP & Alr Trmnt. |
— ! ; | I I N R
|
Finish date 04/08/04 W
Data date 03/17/99
Run date 05/21/99
Page number 6A
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H T —_— e — ___“_,_____*__-_.“‘.—__-—“—*—————-———A—
Activity Description Rem| Early | Early e L e e T T _ o
ID Dur | Start | Finish (T a2 T as [ @ o1 [ @ [ o [ a« | a [ a2 [ a3 | o4 | a 03__1_'91 tu“ | @2 | a
2080 Connect control system 15/03/28/02 [04/17/02 -‘ I ! | } e [iLriConn‘ect controf sys iem : :
- | | S | s | z | | | L
2090 |Purchase Air treatment 80E0/25/o1 02/13/02 } g § { | § ; | | 3 \::‘[PU’Chase Alr ”eatme”t |
— b S R SILI IR o ‘ ' R B
2100 Pre-cap Operation- SBPA 396 | 04/18/02 10/23/03 : : ! | | R |
. ' |
0115 |Final Cap - SBPA 12010/24/03 04/08/04 ! | | !
| | | ‘ | | r | | | 1 |
0116 Begin Long-Term O&M | 0|04/09/04 : Z ! : : | % { i ' |
| J { f f : ', : L 1 : : I
!
|
w
|
|
f
|
J
|
|
\
v
l
!
\
l
l
|
|
J o . |
Finishdate  04/08/04 |
| Data date 03/17/99 ||
Run date 05/21/99 ]
Page number 7A | = l
MONTG T ugure 1
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Sheet Index
T T . SheetNo.  Title . .
ol - G-1 COVER SHEET - : :
G-2 GENERAL STANDARD SYMBOLS SHEET
G-3 GENERAL STANDARD ABBREVIATION SHEET
cA OVERALL REMEDIAL ACTIONS PLAN
c-2 BARRIER WALL AND BARRIER WALL EXTRACTION SYSTEM PIPING LAYOUT
c3 OFF-SITE CONTAINMENT AREA SUBBASE CONTOURS
OFF-SITE CONTAINMENT AREA INTERIM COVER SURFACE CONTOURS

c4

c-5 OFF-SITE CONTAINMENT AREA ISVE PLAN VIEW AND YARD PIPING
C-6 KAPICA-PAZMEY AREA ISVE PLAN VIEW AND YARD PIPING
Cc-7
c-8
c-9

OFF-SITE CONTAINMENT AREA TOP OF FML CONTOURS

OFF-SITE CONTAINMENT AREA COVER CONTOURS AND STORM WATER CONTROL
STILL BOTTOMS POND AREA EXISTING CONDITIONS
C-9A STILL BOTTOMS POND AREA SITE PREPARATION ACTIVITIES
C-10 STILL BOTTOMS POND AREA COVER SUBBASE CONTOURS
C-11 STILL BOTTOMS POND AREA COVER TOP OF CLAY CONTOURS
Cc-12 STILL BOTTOMS POND AREA ISVE PLAN VIEW AND YARD PIPING
C3 STILL BOTTOMS POND AREA: COVER TOP OF INTERIM CONTOURS
C-14 STILL BOTTOMS POND AREA COVER TOP OF ASPHALT CONTOURS
C-15 BARRIER WALL EXTRACTION SYSTEM SECTIONS AND DETAILS
C-16 OFCA COVER SECTIONS AND DETAILS
C-17 ISVE SYSTEM DETAILS
c-18 . SBPA COVER SECTIONS AND DETAILS
Cc-19 ISVE SYSTEM SECTIONS
C-20 ISVE WELL SCHEDULES
M- ISVE SYSTEM LAYOUT KAPICA-PAZMEY AREA AND OFF-SITE AREA BLOWER SHED
- M-2 ISVE' SYSTEM LAYOUT STILL BOTTOMS POND AREA BLOWER SHED
"_ . M-3 OFF-GAS TREATMENT SYSTEM LAYOUT
. s - M-4 ISVE SYSTEM AND OQOFF-GAS TREATMENT SECTIONS AND DETAILS
‘/ ’\\ ; -1 ISVE SYSTEM PROCESS AND INSTRUMENTATION DIAGRAM
LY TN

ACS RD/RA Group
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Final Remedial Action Rt
: 960048 :
American Chemical Service Superfund Site 23, STATEOF '
May 1999 | Ry ot &

MONTGOMERY WATSON | - JONAL &

Chicago, lllinois .

signstyre
__5‘11433_
dat

-—-—-—-—-I——-—-——-—-—l-——-l‘--u-




" $8timoss

Plot Dotet $888datetiss

J:/1252/042/drowings/gen/gsym1042.dgn -

Files

Job No: MW_Job ©

1;
N 85126 2 LGHT POLE SECTION AND DETAIL IDENTIFICATION |
> “)\/ ASPHALT CEMENT PAVING € 5.236.3  FINSHED ELEVATION ——e{@l——— LUBRICATED PLUG VALVE
s - PP SECTION IDENTIFICATION
638.34 EXISTING ELEVATION < POWER POLE ——e(——  GLOBE VALVE
CONCRETE PAVING —— PIP"ELIINAE A(:‘:IVIL SHEETS) SECTION LETTER
DUCT (FIRST DIMENSION DUCT SIDE SHOWN, 24" DIA AND LARGER PRESSURE GAUGE .
SECOND DIMENSION DUCT SIDE NOT SHOWN) B PIPELINE-(CIVIL_ SHEETS) ] g SECTION Y
GRAVEL PAVING 25!‘% SUPPLY OR OUTSIOE AR DUCT - 12*DATO 20"DA o PRESSURE GAUGE WITH DIAPHRAGM SEAL 35.8 3511
(FIRST DIMENSION, DUCT WIDTH) PIPELINE (CIVIL SHEETS) 4\ i
24x12 —_— o SHEET ON WHICH
10" DIA AND SMALLER SHEET ON WHICH
N [ & EXHAUST OR RETURN AR DUCT k SECTION IS CUT
&MA‘A\X@; RSt CTion A (FIRST DIMENSION, DUCT WIDTH) ISOLATION VAULT & MAJOR ' PRESSURE SWITCH SECTION IS SHOWN
—[X S CEILING SUPPLY DIFFUSER - D . BLOWOFF VAULT (N PLAN) _
ROOT ZONE SOIL l (SIZE IN INCHES) B . : DETAIL IDENTIFICATION
- OR GENERAL FiLL - - : - Q L 0DIC. TEST STATION _ PRESSURE SWITCH WITH. OIAPHRAGM SEAL -
. (IN SECTION) N3z CEILING RETURN OR EXHAUST AR GRILLE OR CATH . STATION (IN PROFILE) - : T : ETAL NUMBER
: : CFM REGISTER (SIZE IN INCHES, WIDTH X HEIGHT) Co : : . D UM
BENTONITE SLURRY — _siZE EXHAUST OR RETURN AIR GRILLE OR R i CATHODIC TEST STATION (IN PLAN) | I FLANGED FITTING ¥ -
OR CHIPS —J *¢Fm REGISTER (SIZE IN INCHES, WIDTH X HEIGHT) ® crs TchERSI;OSION TEST STATION / 3 DETAIL 3
- 2u3-3 2u-2
TR TR — _SIZE SUPPLY GRILLE OR REGISTER CATS CASING_TEST STATION $ i @ z
\\\\\\\\\\\\\\\\\\ SAND . ~CFM  (SIZE IN INCHES, WIDTH X HEIGHT) IS INSULATING JOINT TEST STATION MECHANICAL-TYPE FITTING (GROOVED) SHEET ON WHICH
LR FPIS FOREIGN PIPELINE TEST STATION SHEET ON WHICH )
UL csTs RRENT SP DETAL IS SHOWN DETAL IS CALLED-OUT
"‘\| AR TURNING VANES IN DUCT v AN TEST STATION SCREWED, WELDED, SOCKET-WELD ) '
N * . - 1
SAND OR | HYDRANT BELL AND SPIGOT OR HUBLESS FiTTING
FILTER PACK _7._ DEFLECTING DAMPER I-Q——g FIRE
Db/—— :
— MH MANHOLE et s SLEEVE TYPE COUPLING
NN FHC ] FIRE HOSE CABINET —_——
\ D §, TOPSOL
NN ' c8 ' s [ FLANGED ADAPTER - SET SCREW TYPE
~ . FeQ FIRE EXTINGUISHER (== CATCH BASN
4:5 3‘ - : e————{pmmee  MECHANICAL TYPE COUPLING
p Qo [':l \/_:_ UNIT HEATER PCOTG,_____.  PRESSURE CLEANOUT TO GRADE
Xk o CoTG T To GR e N\ — FLEXIBLE COUPLING
ML EXISTING SOILS e BALL VALVE o= Q- CLEANOUT TO GRADE
T —— | — UNION
DIAPHRAGM VALVE ——{)——  REDUCER OR INCREASER (PROVIDE SIZE)
GRAVEL/DRANROCK/AGGREGATE BASE —]D ' | SCK DISCONNECT COUPLER
P_ UICK DI NN UPL
et S CHECK VALVE TS ELECTROLYSIS TEST STATION ‘
WCO L CAPPED END OR PLUGGED END
TR EARTH _gq_ .@_ PRESSURE REGULATING VALVE z N WALL CLEANOUT
WCO || ————e—= BLIND FLANGE
. FCO :
—~ = FLOW LINE _.@_ BACK-PRESSURE VALVE (o =X_0  FLOOR CLEANOUT .
' ‘| w—m——""Jemmmm—  REDUCER OR INCREASER
(4,) SOIL BORING MOTOR OPERATOR FOR VALVES (@ HUB DRAIN
]} (M = ELECTRIC, P = PNEUMATIC) STRANER
- MONITORING WELL e FLOOR DRAN \t I
N TEMPERATURE CONTROL VALVE N DRAN
@® BENCH MARK =0 FLOOR SINK
SOLENOID VALVE &— CHANGE IN PIPING MATERIAL —] FLOW TUBE
PIPE IN SECTION
. m{ M M MAGNETIC METER
~._CLORG . CENTERLINE QS MULTIPORT VALVE - 3 WAY > Ju BACKWATER VALVE
evmiEhaQB.Bn.  PROPERTY LINE _$_ MULTIPORT VALVE - 4 WAY 55 }— BACKFLOW PREVENTER DENSITY METER
——RIW_ _ __ RIGHT-OF-WAY LINE
ESML _ __ EASEMENT LINE —Da‘z_ FLOAT OPERATED VALVE PROPELLER METER
——3 STOP GATE
---IEMP_ESMT_ _ TEMPORARY EASEMENT LINE . ___m__ ORIFICE PLATE AND FLANGES
——i]— NEEDLE VALVE :
———G ——— UTILITES LE VAL 05— SLIDE GATE ROTAMETER
¢ GAS LINE (SIZE_NOTED WHERE
W GaS hIGHGE'BRJSS v, GACS ._% PRESSURE RELIEF VALVE C @ 3 'SLUICE GATE -
e SR C7E Ragureo R
HVAC HIGH VOLTAGE AC POWER LINE n(Qemasamse  GATE VALVE, BURIED WITH VALVE BOX :
27°5S  SANITARY ‘SEWER S NDICATED) ANGLE VALVE e PIPE. SUPPORT (N PLAN) -
OHw OVERHEAD WIRES
750 STORM DRAN (SIZE INDICATED) e a— BUTTERFLY VALVE, BUREED Q
cowu COVMUNICATIONS CABLE x M 5 WITH VALVE BOX PULSATION DAMPENER
PROCESS P = = HOSE BIBB (H/B) o Y ECCENTRIC PLUG VALVE, BURIED ,
WITH VALVE BOX EXPANSION CHAMBER WITH RUPTURE DISC
T FENCE (NEw) @) LUBRICATED PLUG VALVE, BURIED
ICA »
X - - - =% - X FENCE (EXISTING) E INJECTOR OR EDUCATOR WITH VALVE BOX
B —— WATER COURSE _ > e GATE VALVE ¢ RUPTURE DISC
""""""" TRAL OF DIRT ROAD AR VACUUM AND AR RELEASE ASSEMBLY
S DISCIPLINE SPECIFIC SYMBOLS ARE SHOWN ON THE DISCIPLINE
125 MAJOR CONTOUR LINE (NEW) s\ |——— BUTTERFLY VALVE FLOW SIGHT GLASS GENERAL DRAWINGS.
23 MAIOR CONTOUR LINE (EXISTING) FIPE ANCHOR ' N ' FOR WELDING SYMBOLS USE AMERICAN WELDING SOCIETY
C:::) VEGETATION ——fCOb—— ECCENTRIC PLUG VALVE STANDARD SYMBOLS.
REV 042898
SCALE . 'u.z;m N FSUBMITTED BY 95% REMEDWL DESIGN SHEET
2 TOM BLAR N-19600482 : ACS RD/RA GROUP
¥ THS BAR DOES | orawN LICENSE NO. ~ ™ DATE MONTGOMERY WATSON | AMERICAN CHEM(;%LF ?ERVIgE SUPERFUND SITE GENERAL STANDARD SYMBOLS SHEET G-2
NOT MEASURE \ . e IFFITH, INDIANA ‘
THEN DR hicago, [llinoi .
REV [DATE| BY DESCRIPTION NOT ToAggﬁE's CHECKED WPANY OFFICER) —ICENSE MO~ —DATE — c go, lilinois ) .
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A AR d PENNY [ GAS MEMS MEMBER R RADIUS / RISER / RATE OF SLOPE us UNION BONNET
AC AR CONDITIONING DAD DOUBLE ACTING DOOR GA GAGE /7 GAUGE MFRD MANUF ACTURED R&O ROCK AND O UBC UNIFORM BUILDING CODE
AASHTO AMERICAN ASSOCIATION OF STATE HIGHWAY AND DAFT )usson.vso NR FLOTATION THICKENER GAL GALLON MGD MILLION GALLONS PER DAY R/W RIGHT OF W. uc UNDER CR ss NG
TRANSPORTATION OFFICIALS 08 DIRECT BUR GALV GALVANIZED MH MANHOLE RAC RECYCLED ASPHALT CONCRETE UG
AB ANCHOR BOLT DBL OUBL! GANC GUY ANCHOR MHT MEAN HIGH TIDE RAG RETURN AR GRILLE uce UNDERGROUND CONDUIT
ABAN ABANDO DC DIRECT CURRENT GB GRADE BREAK MHW MEAN HIGH WATER RAP RECLAIMED ASPHALT PAVEMENT UH UNIT_HEATER
ABAND ABAN DONED DEG DEGREE GEN GENERAL / GENERATOR Ml MALLEABLE IRON / MILE RAS RETURN ACTIVATED SLUDGE uL UNDERWRITERS LABORATORIES
ABBR ABBREVIAT DET DUCTRLE IR GFA GROOVED FLANGE ADAPTER MICRON 1/1,000,000 METER RC REINFORCED CONCRETE UNO UNLESS NOTED OTHERWISE
ABS ABSOLUTE TEMPERATURE DF DRINKING rounmn / DOUGLAS FIR Gl GALVANIZED IR ML MILITARY / /1,000 TH INCH RCP REINFORCED CONCRETE PIPE uol UNLESS OTHERWISE INDICATED
ACTIVATED CARBON ASPHALTIC CONCRETE 7 DG DOUBLE HUNG GIP GALVANIZED IRo PIPE MIN MINIMUM / MINUTE RD ROAD / ROOF_DRAIN / ROUND UR URIN,
ALTERNATING CURRE! DH UBLE HUNG GL GLASS / GROUND LINE_/ GRADE LINE MIR MIRROR RED REDUCER / REDUCING USA UNDERGROUND SERVICE_ALERT
1 AMERICAN CONCRETE INTERNATIONAL DI DUCTILE [RON GLB GLUE LAMINATED BEAM MISC MISCELLANEOUS REF RE FEREN / REFER / REFRIGERATOR USGS UNITED STATES GEOLOGICAL SURVEY
ACOUS ACOUSTIC / ACOUSTICAL DIA IAME TE GLV GLOBE VALVE MK MARK REG REGULATING )
P ASBESTOS CEMENT PIPE 7° ASPHALTIC CONCRETE'] DIAG ° JIAGONAL - [ © GAS METER™~ Co- MW - MEAN"LOW WATER - REINF [ lNFoRCE / REINFORCED T N I : . : o
PAVEMENT DIAPH HR, GP GUY POLE mm MILLIMETER REQD REQU ED v VALVE / VERTICAL / VENT / VOLT / VOLUME
ADD - ADDITIONAL DIFF )IFFUSER / DIFFERENTIN. GPD GALLONS PER DAY MO MOTOR OPERATED / MASONRY OPENING RESIL RESILEN . VAC VAC!
ADH ADHESIVE DIP DUCTLE GPH GALLONS PER HOUR MOD MODEL RET R TAlNING 7 RETURN VAR VARIES / VARIABLE
ADJ ADJUSTABLE DR )IRECTION GPM GALLONS PER MINUTE MON MONUMENT REV REVISION vB VALVE BOX
AER AERATION DISCH DISCHARGE GR GRADE MOR MORTAR RF ROOF / RAISED FOUNDATION / ROUGH FACE vC VERTICAL CURVE
NF ABOVE FINISHED F DISP DISPENSER GRD GRADE / GROUND MS MOP SIN| RFG ROOFING vCP VITRIFIED CLAY PlPE
NSC AMERICAN NSTITUTE ot-' STEEL CONSTRUCTION oL DEAD LOAD GRTG . GRATING MSL MEAN SE LEVEL RGE REGISTERED CEOTECHNICN. ENGINEER VERT - VERTICAL
AT ALTERNATE DMH DROP MANHOLE GSP GALVANIZED STEEL PIPE MTC MECHANICAL-TYPE COUPLING RH DHEAD / RIGHT HAND : VoL VOLUME -
ALUM ALUMINUM ON DOWN GV, GATE VALVE MTD MOUNTED RM Roo VPl VERTICAL POINT OF NTERSECTION
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LEGEND:

B4} - YOB OF CLAY CONTOUR ELEVATION
S VAPOR EXTRACTION PIPE ALIGNMENT
—— — — AR SPARGE SUPPLY PIPE ALIGNMENT
SVE-42

WELL LOCATION

ot o

AR SPARGE POINT

ISVE VAPOR EFFLUENT CONVEYANCE PIPE

CONDENSATE CONVEYANCE PIPE

AR M IR s ION OF OFCA ENGINEERED COVER

CONTANMENT BARRER WALL

NOTES:

1. ACTUAL PIPE LAYOUT AND WELL LOCATIONS TO BE FIELD MODIFIED AS
NECESSARY AND APPROVED BY ENGINEER.

2.FOR WELL LOCATIONS, SEE SHEET C-20.

3.RUN ISVE AND CONDENSATE CONVEYANCE PIPE IN SAME TRENCH AS
GROUNDWATER CONVEYANCE PIPE.

4. ACTUAL WELL AND PIPE LOCATIONS TO BE SURVEYED PRIOR TO
TRENCH BACKFILL.

5.ISVE PIPING AND WELLS AND AR SPARGE PIPING, AND SPARGE POINTS TO BE
INSTALLED THROUGH CLAY LAYER. PIPING INVERT TO SIT AT BOTTOM OF CLAY.

6. CLAY SURFACE AND EROSION CONTROL MEASURES TO BE REPAIRED AND
RECOMPACTED FOLLOWING PIPE AND WELL INSTALLATION.

7. AFTER INSTALLATION OF THE ISVE IN THE OFF-SITE CONTAINMENT AREA,
THE SYSTEM WILL BE STARTED-UP AND OPERATED IN PHASES. SEE TEXT
FOR DESCRIPTION OF PHASED START-UP AND OPERATION.
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NOTES:
1. ACTUAL PIPE LAYOUT AND WELL LOCATIONS TO BE FIELD MODIFIED AS
NECESSARY AND APPROVED BY ENGINEER.
2.FOR WELL LOCATIONS, SEE SHEET C-20.
3.ISVE PIPING AND WELLS, AR SPARGE PIPING, AND SPARGE POINTS TO BE

INSTALLED THROUGH CLAY LAYER. PIPING TO SIT AT BOTTOM OF CLAY.
4. ACTUAL WELL AND PIPE LOCATIONS TO BE SURVEYED PRIOR TO

TRENCH BACKFILL.
5. CLAY SURFACE AND EROSION CONTROL MEASURES TO BE REPARED AND

RECOMPACTED FOLLOWING PIPE AND WELL INSTALLATION.
6. AFTER INSTALLATION OF THE ISVE IN THE KAPICA-PAZMEY AREA,

THE SYSTEM WILL BE STARTED-UP AND OPERATED IN PHASES. SEE TEXT
FOR DESCRIPTION OF PHASED START-UP AND OPERATION.
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DELINEATION OF OFCA ENGINEERED COVER

1. CONTOURS SHOWN FOR GRAPHICAL REPRESENTATION ONLY.
COORDINATES WILL GOVERN GRADING AND SURVEY LAYOUT.

2. AREA OUTSIDE ENGINEERED COVER TO BE SUPPLEMENTED

WITH CLAY SO THAT TOTAL CLAY THICKNESS IS 18",

CONTOURS SHOWN FOR GRAPHICAL REPRESENTATION AND

TO WLUSTRATE DRAINAGE PATTERNS.

FML TO BE PLACED AND BOOTED TO EACH WELL (SEE

PLACEMENT. FOLLOWING INSTALLATION OF ISVE WELLS,
DETAL 3, SHEET C-17).

AND MATERIALS GREATER THAN 2" PRIOR TO FINAL FML

3. TOP OF CLAY TO BE SMOOTH AND FREE FROM SHARPS

ll.ll}.;l.

USE CAUTION: WHEN GRADING AROUND
EXISTNG MANHOLES, PEZOMETERS
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SO AS NOT TO DAMAGE ANY EXISTING STRUCTURE OR FOUNDATION.
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NOTES:

CLAY CONTOUR ELEVATION

VAPOR EXTRACTION LATERAL
PIPE ALIGNMENT

AR SPARGE SUPPLY PIPE ALIGNMENT

ISVE VAPOR EFFLUENT CONVEYANCE
PIPE LOCATION

CROURND WATER ¢
FROM Dual. EXTRAC

CONDENSATE CONVEYANCE PIPE

STORM SEWER LINE

SANITARY SEWER LINE

ISVE WELL LOCATION

DUAL PHASE WELL LOCATION

AR SPARGE POINT

PROPOSED ROADWAY THROUGH WELL FIELD

CATCH BASIN

SEWER WATER MANWAY

1. PERIMETER WELLS AND THREE INTERIOR WELLS ARE DUAL EXTRACTION

WELLS. SEE SHEET C-20.
ISVE WELL DEPTHS AS NOTED ON SHEET C-20.
BURIED 12-INCH THICK REINFORCED CONCRETE FOUNDATIONS. CUT OR CORE

|

THROUGH FOUNDATIONS AS NEEDED. BURIED PIPE TO BE INSTALLED

ABOVE FOUNDATIONS.

4. ISVE/GROUNDWATER CONVEYANCE LINES TO BE RUN UNDER EXISTING UTILITEES.

5.ISVE WELL LOCATION COORDINATES SHOWN ON SHEET C-20. ACTUAL
PIPE LAYOUT AND WELL LOCATIONS TO BE FIELD MODIFIED AS NECESSARY.

. PLACE DRILL CUTTINGS AND TRENCH SPOILS IN DESIGNATED AREA OF OFF-SITE

CONTAINMENT AREA UNDER ENGINEERED COVER. SEE SHEET C-4.

7.RUN ISVE AND CONDENSATE CONVEYANCE PIPE IN SAME TRENCH AS
GROUNDWATER CONVEYANCE PIPE,

AND WELL INSTALLATION.

CLAY SURFACE TO BE REPAIRED AND RECOMPACTED FOLLOWING PIPE

9. ACTUAL WELL AND PIPE LOCATIONS TO BE SURVEYED PRIOR TO

TRENCH BACKFILL.

N4 A& 10. CLAY SURFACE TO BE REPAIRED AND RECOMPACTED FOLLOWING PIPE
' N f AND WELL INSTALLATION.
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=64 () —  TOP OF ASPHALT CONTOUR ELEVATION

® ISVE WELL LOCATION
® DUAL PHASE WELL LOCATION
-+- AR SPARGE POINT

NOTES:

1. CONTOURS SHOWN FOR GRAPHICAL REPRESENTATION ONLY.
COORDINATES WILL GOVERN GRADING AND SURVEY LAYOUT.

2. CLAY PLACEMENT NEAR BUILDINGS AND TANK PAD TO BE DONE
SO AS NOT TO DAMAGE ANY EXISTING STRUCTURE OR FOUNDATION.
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Chicago, lllinois
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APPROXMATE
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TER (NOTE 3)

EXSTING BARRER WALL

i
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z £ 6,000

- SEPARATION BARRER WalL

TOP OF ASPHALT CONTOUR ELEVATION
® ISVE WELL LOCATION

® DUAL PHASE WELL LOCATION

AR SPARGE POINT

POST-AND-CHAIN FENCE

NOTES:

1

2.

CONTOURS SHOWN FOR GRAPHICAL REPRESENTATION ONLY.
COORDINATES WILL GOVERN GRADING AND SURVEY LAYOUT.

ASPHALT PLACEMENT NEAR BUILDINGS AND TANK PAD TO BE
ggsgbi%oﬁs NOT TO DAMAGE ANY EXISTING STRUCTURE OR

. ELEVATIONS OF PERIMETER CONTROL POINTS SHOWN ARE

APPROXIMATE. COVER ELEVATIONS TO MATCH EXISTING GROUND
SURFACE AT PERIMETER.

. FENCE LOCATION SHOWN IS APPROXIMATE. ACTUAL
LOCATION TO BE DETERMINED AND LAID OUT IN THE
FIELD DURING CONSTRUCTION.
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GALVANIZED STEEL STAKE
PAINTED NEON ORANGE.

(TYP EXCEPT FOR EW-10 & EW-17)
(SEE NOTE 2)

34" DIA PORT WITH EYE BOLT AND NUTS

3, DIA PORT W/ THREADED PLUG

30" DIA H20 RATED WATER
TIGHT MANHOLE COVER

VAULT HATCH WITH

ALUMINUM
INSULATION ON UNDERSIDE—\

=

o

|

4" THICK CONCRETE
SLOPED AWAY FROM VAULT

FINISH GRADE

6"
3'W x 3'H x 3'DEEP

POLYETHYLENE VAULT
(WATER TIGHT)

1" BALL VALVE —

SEAL . BOREHOLE
WITH BENTONITE
CHIPS

- 7O 2-2" TEE

=)

l_J

(SEE NOTE 2)

HOSE CLAMPS (SEE NOTE 2)
/—/—BALL VALVE (SEE NOTE 2)

2" 1.D. TEFLON LINED TUBING

6" DIA. HDPE
SDR 17 RISER

TUBING TO HDPE CONNECTIONS (TYP)

/- 1" BALL VALVES

1" DIA. HDPE AR SUPPLY
LINES FROM PREVIOUS WELL
TO NEXT WELL

E 2" DIA. HOPE GROUNDWATER

CONVEYANCE PIPE FROM
PREVIOUS WELL TO GWTP

-
CAPPED
HOSES TO BE CLAMPED TO

2" BALL VALVES

EXISTING GROUND ELEVATION

SB8223

ELEVATION

FORMER
GROUND ELEVATION

SB216

~~TOP OF GREY SILTY CLAY

TRACE COBBLES - -

1" BALL VALVE (SEE NOTE 2)

PROF ILE GASKET

SEAL ALL PENETRATIONS
WATER TIGHT(TYP)

1" HDPE-AIR

T AIR FILTER/REGULATOR WITH GAUGE
(SEE NOTE 2)
4 =07 18" ACCESS:
LADDER _‘
£ ]
9 /
K7™ i f -3
st TSV N
T e
- an 8
PLASTIC /\ 0
LIFTING e .
INSERTS —T 65—=t. " "
TYP b 6" e
4'-0" 5 | ;
. -
? :

VARIES

SEAL BOREHOLE
WITH BENTONITE CHIPS

L{'NH-PUMP
AIR SUPPLY

LNH-V PUMP
AIR DISCHARGE

PUMP LIFTING
CABLE

AR

k

. o

1" HDPE PUMP DISCHARGE
1-1" TO 2-2" TEE (SEE NOTE 2)
1% BALL VALVE (SEE NOTE 2)

1" CHECK VALVE

" PVC SAMPLE PORT W/1"x1"x'»" TEE

SUPPORT PIPES AS NECESSARY

1" TOTALIZING FLOW METER
("NEPTUNE” MODEL T-10 OR
ABB MODEL KMJ) (SEE NOTE 2)
STRAP TO LIFTING

CABLE EVERY 3'-0" (TYPICAL)

12" DIA. HDPE SDR 17 CASING

3, NH PUMP DISCHARGE
(SEE NOTE 2)

::\ 1° FINE SAND
3 24" DIA. BOREHOLE (MIN.)

ILTER PACK

i 10’ LONG 12" DIA. HDPE.
& SDR 17 PERFORATED CASING

" HDPE SLOTTED PIPE

; b{&\7/@]&1571»«:
CLAY

1'-0"
o
6"
KL
END EXTRACTION WELL DETAIL 1
NOT TO SCALE C-2
NOTES:

1. NH=NYLON HOSE

/4" NYLON HOSE
PUP AR SUPPLY

2" NYLON HOSE
PUMP AR VENT

PUMP _LIFTING
CABLE

KEEP FROM SLIDING INTO WELL

N Y4 NYLON HOSE
;:.\PM DISCHARGE
1’ FINE SAND

10’ LONG 6" DIA. HDPE
SOR 17 WELL SCREEN

0 \sram T0 LIFTING

-0" (TYPICAL)

CABLE EVERY 3
FILTER PACK

g

::f=——12" DIA. BOREHOLE

TRENCH BOTTOM

IN-LINE EXTRACTION WELL HEAD

IN

NOT TO SCALE

CEMENT/BENTONITE SLURRY
GROUT BACKFILL

BOOT WRAPPED WITH
STAINLESS STEEL BAND

HDPE MEMBRANE
EXTRACTION WELD
(ALL AROUND)
Y
TREATMENT ACS FACLITY
PLANT

NOTE:
SEE SECTION 4, SHEET C-19 FOR PROFILE OF ALL PIPES.

BARRIER WALL/FORCEMAIN

————
T | T 1
400 500 600 700
DISTANCE ALONG WALL
SEPARATION BARRIER WALL
SUBSURFACE SOIL PROFILE A
NOT TO SCALE C-2
6" TOP SOLL
NP SYANSA EXISTING GRADE
YN,
AN, \'/\\X;}Q\ /\//é‘\\\' 10=0% I
TRACKS
18" BENTONITE/
X SOIL FILL PLUG
18" MIN. CLAY COVER
— 16" NOMINAL WIDTH
SOIL/BENTONITE SLURRY
PERMEABILITY NOT TO
EXCEED 1x 107 cm/sec
TOP OF
EXISTING CLAY
3'-0" MIN. KEY

TYPICAL BARRIER WALL SECTION [ B

NOT TO SCALE

C-2

2. EXTRACTION WELLS EW-10, EW-11, EW-12, EW-15, EW-16. EW-17 INTERFACE (TYPICAL PIPE) c
AND EW-18 REQUIRE INSTALLATION OF THIS EQUIPMENT ONLY. NOT TO SCALE C-2
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NOT MEASURE 1* . . . GRIFFITH, INDIANA SECTIONS AND DETALS
THEN DRAWING IS Chicago, lllinois
REV [DATE| DESCRIPTION NOT TO SCALE |CHECKED_ _TAB __________ KCOMPAN ) NO. ~ DATE
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TOPSOIL CONTINUOUS NOTE: TOPSOIL OECA ENGREERED . aien : QFCA ENGNEERED |
ggsgp%mﬂ. pf‘k‘z"é san sﬁz"grmgl-'l gusnsnons. SEE TABLE ROOT ZONE SOIL COVER BOUNDARY ——er=—— SOL COVER
¥4" CRUSHED |
AGGREGATE - I
3" CRUSHED 0 ; foa sb NI SLOPE VARES |
AN, 77 e
AGGREGATE }—;——‘2“ > &\“JAQWMIIIIL&’IIIIA\\YW‘\\\WIA\\\"IM
TOP SOIL Z e AR RS AP ACs A &Y J_L;. _‘{}{/\\\2//\\\//\\\//\\\@/\\\/\3\/\\\\\ N AT 6" ToPsolL \EXISTING
(&%1—_ < \"‘ N NI m;_./é// ///<//‘ A 7 SOILS
e EXISTING GRADE ' N\ V ém ,N' NN \
0z GENERAL FILL AX TR ROMPACTE D, LRy A //AY/ NN
GEOTEXTLE FABRIC R AN AV AAVA 7 ? ME RN
g :xxx . AN AR T ERNENLY, A% % X
16 o0z GEQTEXTILE FABRIC WHERE , e i X T e
EROSION CORTROL. SURNKET PLACED £0 B FLEXRLE LRI X g ML 1-0"
ATOP TopsOL - C-E TYPICAL ACCESS ROAD SECTION [B e v SRS
NOT TO SCALE i
TYPICAL DRAINAGE CHANNEL [A =
. F T3
NOT TO SCALE C = TYPICAL OFCA ENGINEERED OF BARRER WAL 0
C-7 COVER ANCHOR SYSTEM C
c-8 VE-2X c-7
FML ANCHOR TO BARRIER WALL D
T TO SCALE iy
RISER PIPE e - it
i .. veceranon ST RO e, rigLe weueae |
W\%@%&Y% —— EL. SHOWN ON C-8 f\ )7 {\§g. R s e LINER AND PIPE _j{_ VFPE EXTRUDATE
NN SN NI 5
3 NN NN TN 3 V%
§\ V X W R § MOUND YOPSOL FOR
‘\ A 4 % £ 25 POSITIVE DRAINAGE ,/'/] 5 T 5
7XE0R %’Qs;f, 4 'g K60 ML FuL (3teb, FERTLIZE & MuLcH) S XA . seveL eoce—
A S — EL. SHOWN ON C-4 2\ n— . NOTE:
: 0N RS e R A RY B | Eirmuson yeo soices s e
T P B U SETTLEMENT IS XS SUITABLE TOOLS.
xxxxxiﬁgwﬁxﬁ&s‘xxxx 5 O\ VKA 7/ 7
- oo WELD PPE BOOT TO FML 3 SN t SRR, e EXTRUSION FILLET WELD
OFCA TYPICAL SOIL ' s v PN 28 it g
COVER SYSTEM 1 } LIER
NOT TO SCALE c-4 X > >
= e 4" MIN. - 6" MAX.
o OFF-SITE CONTAINMENT AREA SUBBASE SOL  (_o
TYPICAL ENGINEERED COVER SYSTEM 2 — -
NOT TO SCALE .
— TYPICAL FML s S
PENETRATION DETAIL 3 WELD ZONES
= el o c-7 HOT WEDGE WELD
SS BAND CLAMP C-8
i gl / NEOPRENE GASKET
o VFPE LINER WELDS [5
NOT TO SCALE c-7
CONTINUOUS WELD I / g
BOOT TO FML e e Bt i 1 - 8ot SUMMARY OF DATA RESULTS FOR DESIGNED TRAPEZOIDAL CHANNELS
_‘l ZONE SOL CHANNEL DIMENSIONS
DRAINAGE | CHANNEL CHANNEL LEFT SIDE | RIGHT SIDE CHANNEL CHANNEL PEAK DISCHARGE | MAXIMUM FLOW| MANNING'S
50 RIEL Ch e AREA SLOPE DEPTH SLOPE SLOPE BASE VELOCITY | ENTERING CHANNEL | IN CHANNEL | COEFF ICIENT
i (ACRES) | (FT/FT) (FT) HaV HaV (FT) (FT/S) (CFS) (CFS) -—
Em‘é 1 4.25 0.015 1.0 4.0 4.0 2 4.10 13 24.58 0.035
4 2 3.31 0.015 1.0 4.0 4.0 2 4.25 14 25.48 0.030
3 1.78 0.019 1.0 4.0 4.0 2 4.10 7 24.58 0.035
NOTE: aA 0.28 0.019 1.0 4.0 4.0 2 4.78 8 28.67 0.030
1. $|6E¥NAII?NGI%ED gAgtl%ES"Top TO BE ADJUSTED 48 2.36 0.019 1.0 4.0 4.0 2 5.44 31 47.59 0.030
FML CONNECTION TO TRAPEZOIDAL CHANNEL NOTES:
1) OFCA titi d int i t: hed cti
EXISTING MANHOLES 4 2) Chmr:‘l: 2. ::ewn‘: :o:nT:q?_:sCuf:Tclerfmrepusems short grass ond few weeds
NOT TO SCALE Cc-7 3) Chonnels 1 and 3 Manning’s Coefficient represents rock based on design section
4) Peok discharge entering channel based on 100 yeor. 24 hour storm event
SCALE WARNNG FuBMTTED BY 952 REMEDIAL DESGN SHEET
Loie o e Tom BLAR 19600452 ACS RD/RA GROUP
NONE | THIS BAR DOES | orAwN ___RBA e e el MONTGOMERY WATSON | AMERICAN CHEMICAL SERVICE SUPERFUND SITE OFCA COVER : C-16
NOT MEASURE 1* - e GRIFFITH, INDIANA SECTIONS AND DETALS
THEN DRAWING IS L Chicago, lllinois ’
DATE| BY DESCRIPTION NOT TO SCALE |CHECKED__TAB (COM )] LICENSE NO. _ DATE :
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4" PVC MALE THREADED CAP
H/

4" DIA. SCH 40
PVC RISER PIPE (SEE TABLE )

/

—~ 6" PVC END CAP

ARES
(SEE c-200

6" DIA. SCH 40
PVC RISER PIPE

/

4" MALE THREADED
PIPE CAP WITH 'O'RING
GASKET

10" DIA. PROTECTIVE CASING

WITH LOCKING CAP—\

4" PVC RISER PIPE—\

NN //AV// TR %@ yA% AV/%— CLAY
W/v \‘g /?AV A Y cuar A 4 YANVA
AN b\ /J//l/ﬂ//l/l//
| \ BENTONITE GROUT e i
6" Sy i BENTONITE GROUT —
. i) 1o SLOT 6" DIA. SCH 40 16 oz GEOTEXTLE
1 BACKF! TH C
3T e L0 WELL DEPTH B AL SR ) ACKFILL WITH CLAY
stt 20 A PN SR CATERR. PPE
WELL DEPTH ORIGINAL GRADE \ :
ste G300 SEneTH W [ d — = TO HEADER
: A (széRéE B 12" DIA. BOREHOLE
benoTH
VARIES 10" DIA. BOREHOLE SAND FILTER PACK 24% N, SAND BEDDING
(SEE C-20) )
SAND FILTER PACK \
6" DIA. SCH 40 10" DIA. BOREHOLE ———— BACKFILL WITH BENTONITE o' 3+
THREADED PLUG ABOVE LATERAL PIPE.
" 46"
#m%%so PLSG l 1 \ BENTONITE GROUT
4" FLOW IN
{
LOCKING CAP WIT ON-SITE AREA VAPOR
/ ExPARGABLE VEOPRENE GASKET ON-SITE DUAL EXTRACTION WELL EXTRACTION WELL HEAD [Z
PRELM EXTRAgng‘JOSNerE%ON ' - PRELIMINARY CONSTRUCTION 2 NOT TO SCALE 12
PRELLM;E'ALEY U c15 4" PVC RISER PIPE NO'I' 'I'O SCALE C-|2
NOT T " /‘
C-6 2-STAINLESS STEEL PIPE CLAMPS
WiTH NEOPRENE GASKET BETWEEN
CLAMPS AND PIPE BOO
FINAL CAP GRADE
WELD FML TO PIPE BOOT o, o
PIPE BOOT PVC REDUCING TEE BLOWER SHED 16 oz GEOTEXTILE
FML
N BACKFILL WITH CLAY /— 6" TOP soiL
N 0% LATERAL PIPE ¢
\Y\,}/}% ) ’ f 4" COMPACTED GRAVEL
%\y/} —— TO HEADER N //\ )
[N Eo 53 % —— 12" ROOT ZONE SOIL
SAND BEDDING
60 MIL FML, FINAL COVER FI
b 30 BE WELDED To_PML UNDER
HAND EXCAVATE TO INSTALL TEE, BLOWER SHED
24+ min, BACKFILL WITH BENTONITE TO 3*
10" DIA. BOREHOLE ———— ABOVE LATERAL PIPE. 12" COMPACTED CLAY SOL
BENTONITE GROUT
1 NOTE:
ENTIRE COVER THICKNESS TO BE BUILT UNDER BLOWER SHEQ
e Teo. ﬁ¥o°&v?a5“‘éo$s°¥‘§r°é’"§"é§°§.'?£6 LOCATION. DURNG FINAL
OFF -SITE CONTAINMENT AREA/K-P COVER CONSTRUCTION, s ’ -
AREA VAPOR EXTRACTION WELL HEAD | 3 OFF-SITE_CONTAINMENT AREA BLOWER SHED [5
NOT TO SCALE c-5 NOT 10 SCALE c-5
C-6 C-7
SCALE WARNNG FUBITTED BY 952 REMEOIAL DESICN HEES
2 DESIGNED TLH rom BLAR 5552 ACS RD/RA GROUP : 17
o ¥ Tris B DOES | orawn __REA LICE “DATE MONTGOMERY WATSON AMERICAN CI-IEMGIga_LFﬁgRIVNIg&NiuPERF UND SITE ISVE SYSTEM DETALS C
THEN ‘DRAWING 1S Chicago, llinois £ -
REV [DATE| BY DESCRIPTION NOT TO SCALE |CHECKED__TAB_________ I{COMPANY OFFICER) _ _ LICENSE NO. — DATE
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EXPANDABLE RUBBER
/_ LOCKING PLUG e—— SBPA ENGINEERED COVER BOUNDARY
=1
Bk I_ PROTECTIVE CASING
BLOWER SHED 2:-0 o 36 /
NAL I
2 EXISTING GRADE
. x x . X X x x x
TTERIAL—-/ ¥ % % X X % ¥ ¥ X
£ ST PeE (sDR M /_Exc‘w‘ — R BiB B A Hgh
NG NN | = AN . Kook X X WKk X X%
4" ASPHALT %%MA% AV ) = Sl X X x ¥ K X % N X K R
- T BLOWER SHED SEE_GRADING PLAN e Tl o SO B Rl s o B i g VPRI
£ CONCRGTED CRAVEL ORIGINAL GRADE a‘"" XxXxKxXxXxXxXxx‘ xXxXxKxx‘Xxxxxxx‘x‘Xxxx
BELOW CLAY = WS 3 R R L Y N R N W B WX
16 oz GEOTEXTILE L BENTONITE GROUT 3. E-Rac bt - 96 83 L S -See e deC 3 30 Ne Bt ML Tae W
PVC TEE o8
—— 12" CLAY SOLL -.—:;gc‘ o?sgn
L e
{ T = TYPICAEL CUT TRANSITION ALONG
; SBPA ENGINEERED COVER BOUNDARY A
STILL BOTTOMS POND AREA BLOWER SHED [2 RoTToSCALE s
NOT TO SCALE c-12
/2" DIA. STEEL PIPE- siiob
CORNER POST r—T—-I EL. SHOWN ON C-13
e D 16 oz GEOTEXTLE
] AND C-12
SBPA ENGINEERED COVER BOUNDARY
- AR ZPARGE PONTS
NP “ “ gr -
RN GREA TSR r-’g-%&.
£ LT > 6" COMPACTED GRAVEL
218 LRl /2" DIA. STEEL PIPE-
3 - 2@' o P LNE POST (SEE NOTE) 10P OF CLAT W ﬁ\y ’%‘\g
oz L ; -
5-GALLON BUCKET FILLED \ DISPOSABL
gl‘gosiﬁcrso WITH CONCRETE DRIVMPOE'ES — %A@;IW 4 e T e A T - B
REX- N w XXX X R K
=== 3 4" ASPHALT COVER ?A N WA ¥ ks WU N W % % X R
; x
L AR R e GRS e A’R SPARGE POINT DETA'L 2 % AV Av \f % X xxxxxxxxxxxx xxxxxxxxxxxxxxxxx
K. % W ox K. K % % 6~ COMPACTED GRAVEL 3 "'”2\ AV /}A 2 x x x % |¥ % x X XEXSTING MATERIALX X X X X X
B x % % X B W i EXISTING SOLS NOT TO SCALE c-12 X YARES x x X x x % % W %
N % X % KRN 7 ¥ 9)‘/ A\y X % X gp wxpkmxxx oM I Al R e 3
K% X X% N XX 2'-6" Y 12* COMPACTED % X x x x o5 ORA RS TR WS T
e - o S PN ko 7 CLAY SO 9)\ R R Kk WK XX N TH K KT N X KK W® WM KR R
ﬂ‘;;/))‘\\\} o g o o e ap L e e g Tt e Sy o A i B MG e G
o ".—_I“ ’QTEE‘ \VE \YERS TO BE GRADED SUCH THAT SURFACE TER
A WA
ng;ITCAL ngEg i;g.L g i sy ae DRANS AWAY FROM COVER AND DOES NOT ASCUMULATE AT COVER BOUNDARY.
OTTOMS N A
NOT TO SCALE iSE C-14 | NOTE: INTERIM SBPA ENGINEERED
EVERY 10th LINE POST TO BE CONSTRUCTED SMLAR TO CORNER POST.
COVER TIE-IN DETAIL B
SBPA CHAIN-LINK FENCE | 4 ol c-n
NOT TO SCALE C-14 c-13
XISTING F. i
é?g%%l%%é‘g 16 oz GEOTEXTLE
be——— ON-SITE CAP BOUNDARY
e CWAY FROM 4" - 6" ASPHALT APRON
DING MiN. 8'-0" (PLACED DURING INTERIM
COVER CONSTRUCTION)
&
Fosy e : 6" COMPACTED GRAVEL ; 7N /)}\® N\ A%Yy/
NI i \ INNNNAA
YL > A ,
Qs VAN NN 2w coreme NS g o
2 RO B IS R e " " % ¥ o X%
L RN —— ¢ APt AN AN A R Zsouspereo N A 1w w x xx
IS G ’i’x”#‘l“—'f"" S P A\y AV %X X %X % X X X X X X X X %
EFEDG N —— 6" COMPACTED GRAVEL /)A\YA /}A\y\y/ﬁ\yj 3 PN % X KRN KX R XN X XX XN W
RGN TN %% XX %o % e r-10 v v xxiqxxxxxxxxxxxxxxxx
"~~—16 0z GEOTEXTLE ¥ xxxxxxxx"x*x’( A\ / x vm;.xxxxxxxxxxxxxxxxx’(sns:.ﬁ.‘;mr“xxxxxxxxx
{ EXISTING CONCRETE X X X X X X X e EXISTING SOLS A X X XSEE GRADNG PLAN X X X X X X X X X X X X X X X X
A ——— 12" COMPACTED CLAY SOL e WA T B B R ey P i St I N IR e e
x x x % x x x x
xxxxxxxxxxxxx W,% xxxxxxxxxxx* A0 gI\E/’ELLAYERFRW INTERIM_COVER TO BE REGRADED AT COVER BOUNDARY TO A 6"
- 1 T NN, N T B N (YR N %R - — THICKNESS PRIOR TO ASPHALT PLACEMENT.
SR TN TOND ISR SEOLSS.NOND. LD STILL_BOTTOMS POND AREA INTERIM FINAL SBPA ENGINEERED
c-13 AND FINAL SBPA BUILDING TIE-IN 1 COVER TIE-IN DETAIL C
C-14 NOT 10 SCALE c-1 NOT TO SCALE C-14
C-12
SCALE 'I?IB B EUBMITTED BY 952 REMEDIAL DESICN SHEET
0 Y% 1 |oesineD_BEC/TAB L, g ar g%?§‘¥4% ACS RD/RA GROUP
KPROJECT MANAGERY N k DATE -
NONE ¥ JHS BAR DOES | prawn __REA E N MONTGOMERY WATSON AMERICAN cm%g#Fl?ﬁRl‘aglEANsAUPERFUND SITE SBPA COVER SECTIONS AND DETALS Cc-18
2 = :
JREV [DATE| BY DESCRIPTION 'NHS¥ %AgchGLE's MCKEEW LICENSE NO.  ~ DATE VR, e e
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RRRR e

CLAY

FINAL CAP SURFACE
(SEE NOTE 1

¢ INTERIM CAP

42"
(SEE NOTE 3)

NOTES:

16 oz GEOTEXTILE

WARNING RIBBON
CENTERED ABOVE PIPES

2" OR 3" HDPE SVE LATERN.

PIPES (NUMBER VARIES)

GRADED ELEVATION

\— ‘l’ HDPE COMPRESSED AR

R GROUNDWATER

INE (SEE NOTE 2)

COMPACTED G
FiLL BEDDING (SEE NOTE 4)

2" HDPE GROUNDWATER
LATERAL LINE (SEE
NOTES 2 & 5)

1. ON-SITE CAP SECTION IS SHOWN. SEE SHEET FOR DETALS OF OFF-SITE CAP SECTION.

2. GROLNDVIATER CONVEYANCE PIPE_AND COMPRESSED AIR SUPPLY MAY NOT BE
LICABLE TO ALL WELL FIELD TRENCHES (e.g. OFF-SITE CONTAINMENT AREA).

3. ALL PIPES CONVEYING GROUNDWATER OR CONDENSATE MUST HAVE A FINAL
MINIMUM 42",

BURIED DEPTH OF

42
(SEE NOTE 3)

\\\\\\\\\\\\\\\\\\\\\V\\\\

e 0000
\},\(\\\\ \ </\\;\\\\ \\//<\\\\\\\

llmlllllllﬂllwllﬂl ul:::'zlo’;

~.,<. "‘;

78 z /'"7"7"7”/
\/\\\\\/ NN
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RGLGE
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‘lm’lmllﬂ

S Q\\>/\\/‘? <’7\\

7 N A
\\//\\/\%/\\/\\//\\//\{//\\//\\/\\/5

S A
NN

4

NOTES:

=

COMPACTED GRANUL.
FILL BEDDING (SEE NOTE 4)

FINAL CAP SURFACE
(SEE NOTE 1

INTERM CAP

16 0z GEOTEXTILE

GRADED ELEVATION

2" HOPE GROUNDWATER
LATERAL LINE (SEE
NOTES 2 & 5)

1. ON-SITE CAP SECTION IS SHOWN. SEE SHEET FOR DETALS OF OFF-SITE CAP SECTION.

2. GROUNDWATER CONVEYANCE PIPE_AND COMPRESSED AR SUPPLY MAY NOT BE
ICABLE TO ALL WELL FIELD TRENCHES (e.g. OFF-SITE CONTAINMENT AREA).

3. m. PIPES CONVEYING GROUNDWATER OR CONDENSATE MUST HAVE A FINAL

4.A
AND

5. GROUNDWATER LATERAL LINE BELOW SVE LATERAL LINES FOR WELLS SVE-63, SVE-64 AND SVE-65.

D DEPTH OF 42",

MINIMUM_OF 2" COMPACTED GRANLIE.NASH FILL BEDDING SHOULD EXIST BETWEEN THE PIPES

THE BOTTOM AND SIDES OF T

H20 RATED VAULT HATCH WITH
INSULATION ON UNDERSIDE

CYCLE-COUNTER WITH SIGNAL
TRANSMITTER TO CONTROL WIRE
FEED TO CONTROL BUILDING

QUICK DISCONNECT 6" SCH 80 PVC
FLANGE ASSEMBLY—-—]

FINAL_GRADE T _ I' X 7

“"CAMLOCK" STYLE

2" PLUG —\

EYEBOLT

FLANGE

2" SDR 11 HDPE
FROM 2" HDPI

PVC REDUCING TEE\

CUT 6" HOLE- SEAL S
WITH GROUT OR MASTIC
€
6" DIA. PVC RISER PIPE

AR SUPPLY TO PUMP/
SS CABLE FOR
PUMP REMOVAL
PUMP EXAUST LINE b
PUMP LIQUIDS DISCHARGE LINE X

TO HEADER

|

t

|

|

|

|

| SEAL HOLE WITH
’f : caour OR MASTIC

| 2" OR 3" HDPE SDR 11
SVE LATERAL PIPE

DISCHARGE SWING CHECK
DISCHARGE BALL VALVE

2" DISCHARGE HEADER WITH
FLANGE TERMINATION

SOLO FILTER/REGULATOR
SEALING QUICK-CONNECT
AND FLEXIBLE HOSE
2'W x 2'H x 2'DEl
POLYETHYLENE VAULT
y. (WATER TIGHT)

FLEXIBLE_DISCHARGE
/ HOSE ASSEMBLY

PVC BALL VALVE
/ ASSEMBLY

— 2" AR SUPPLY HEADER
WITH TERMINATION

EP

E
COMPRESSED AR
j SUPPLY LINE

MINIMUM OF 2" COMPACTED GRAMJLAR FILL BEDDING SHOULD EXIST BETWEEN THE PIPES €
AM) THE BOTTOM AND SIDES OF TRENCH
5. GROUNDWATER LATERAL LINE BELOW SVE LATERAL LINES FOR WELLS SVE-63, SVE-64 AND SVE-65. TYPICAL PERIME TER GROUNDWATER 2" SDR 11 HDPE l
CONVEYANCE TRENCH SECTION B pSoeECTION T0 2-
TYPICAL ISVE WELL FIELD o ol o (3 oo
TRENCH CROSS SECTION A
NOT TO SCALE c-5 55 63
c-6 age
C-12 1'-0" MIN, SOLO FILTER/REGULATOR
GROUND SURFACE
X X x x ¥ _\
X x x NEBENTEAF AR AFLARFLENEN W R X Sy s ettt e L T e e T g BESRRESR L L B e T el b S
x x x [
B e e N R N NI I g g - T Tt e T S U el T e R e S I R o et e e T e e e
\i SOIL SURFACE PLUG \ 2"053555555“8”5;2 PIPE
4v24n  FILL BEDDING —— et | CovRoL MO
L. 428" HDPE =
ISVE VAPOR
mpzz-x%%mn y
WELL GROUNDWATER |-\ = 2-2" HOPE - N TEORsy
b haiae. SoF R el b e 2" PLUG / SRR e "
— A FLEXBLE DSCHARGE i
GROUNDWATER DISCHARGE LINE
:%L%NN 2" CLEARANCE AROUND ALL PIPES.
ELAN
;;EPICAL CONVE¥SNCE
NCH TO GW E ON-SITE D
= UAL EXTRACTION WELL HEAD/
NOT TO SCALE c-2 VAULT FINAL CONSTRUCTION 3
c-5 NOT TO SCALE c-12
c-12
SCALE prpr—pre "~ TUBMITTED BY 957 REMEDIN, DESICH SHEET
o % 1 |oesoneo mavmn { e ACS RD/RA GROUP
NONE  [IF THIS BAR DOES foRawN _RBA LICEREE 0.~ —DATE MONTGOMERY WATSON | AMERICAN cmugg#ﬂ%m&% SUPERFUND SITE ISVE SYSTEM SECTIONS c-19
THEN DRAWING IS _ZWWW Chicago, lllinois "
REV |DATE| BY DESCRIPTION NOT TO SCALE | CHECKED__RBA ( ANY LICEN! NO. ~ DATE »
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KAPICA-PAZMEY AREA WELL SCHEDULE

STILL BOTTOMS POND AREA WELL SCHEDULE

{18

P

WELL NO. | NORTHING | EASTING DE%:?L DIA'.E L(Lln) DEPT'HE.LL(fH Lsigﬁﬂn WELL NO. | NORTHING | EASTING oﬁﬁt. DIA'.E "(":m ‘Jg”.f&": ($23) ‘Pf_z%iuf?ﬁﬂ
SVE-1 8155.9 5063.1 8tlck-up 4 20 15 SVE-43 7014.5 5400.4 |  stick-up 6 f—_ 2 15
SVE-2 9781.0 5099.1 stick-up q 20 15 SVE-44 6986.1 5392.2 stick-up q - 10 5
SVE-3 5600,5 5140.3 stick-up 4 20 15 SVE-45 6967.9 5447.6 stick-up 6 . 21 15
SVE-4 $162.3 5148.3 stick-up 4 20 15 SVE~-46 7015.4 5481.5 flush 6 20 15
SVE-5 §114.2 5013.2 stick-up 4 20 15 SVE-47 6959.0 5513.6 flush 6 21 15
SVE-6 5730.4 §120.0 stick-up 4 20 15 SVE-48 6933.3 5555.7 flush 6 .20 15
| SVE-T §121.6 515846 stick-up q 20 " 15 SVE-49 6917.7 5600.4 flush 6 21 15
SYE-8 9143.6 5201.2 stick-up 4 20 15 SVE-50 6944.1 5359.2 stick-up 6 21 15.
SVE-9 9155.5 5241.9 stick-up 4 25 15 SVE-51 6930.6 5415.7 stick-up 4 10 s
SVE-10 8191.8 5292.1 stick-up q 25 15 SVE-52 6909.1 5455.3 stick-up 4 10 5
SVE-11 5193.2 | S5242.8 stick-up 4 25 15 SVE-53 6896.7 | 5502.3 stick-up 4 10 5
SVE-12 9785.0 5180.1 stick-up 4 20 15 SVE-54 6878.3 5548.3 stick-up 4 10 5
SVE-55 6853.9 §595.2 flush 6 20 15
SVE-56 6800.0 5623.3 stick-up K 10 5
OFF-SITE CONTAINMENT AREA WELL SCHEDULE SVE-ST | €792.8 | S6e4:2 ] flusn ¢ 20 15
SVE-58 6897.5 5320.6 stick-up 6 20 15
HEAD WELL WELL SCREEN
WELL NO. | NORTHING | EASTING DETAIL DiA. (im) DEPTH. (£1) LENGTH( £1) SVE-59 6908.2 5382.1 stick-up 4 10 5
SVE-13 6065, 8 5200.1 st ickup P 20 0 SVE-60 6856.3 5404.6 stick-up 4 10 5
SVE-14 6070.6 5238.8 stick-up P 20 0 SVE-61 6872.3 5444.1 stick-up 6 22 15
SVE-15 6065.5 200, 1 atick-up 2 20 5 SVE-62 6856.4 5480.8 stick-up q 10 [
SVE-16 812121 5210,5 st ick-up P 20 5 SVE-63 6810.0 5508.6 stick-up € 22 15
SVE-17 8164, 1 5169, 7 stick—up a 20 5 SVE-64 6827.5 5540.6 stick-up 4 10 5
SVE-18 6196, 1 5219.5 st ick-up P 20 0 SVE—65 6772.5 | 5562.0 stick-up 6 22 15
SVE-19 6225,1 5110.2 stick—up P 20 15 SVE-66 6804.7 §590.0 stick-up 4 10 5
SVE-20 6263.1 5112.8 stick—up P 20 5 SVE-67 6770.0 5609.6 stick-up 4 10 5
SVE-21 6291, 1 5204.3 at i ck-up a 20 s SVE-68 6749.6 5657.5 stick-up 4 10 H
SVE-22 8115.5 5211, 4 stick—up P 20 0 SVE-69 6740.3 5692.9 flush 6 20 15
SVE-23 6155.0 | 5250.5 | stick-up 4 20 10 SVE-70 6864.8 §348.1 stick-up 4 10 5
SVE-24 §160:1 5291.1 stick—up . P 20 0 SVE-T1 6823.8 5464.0 stick-up 4 10 5
SVE-25 6204, 4 5268.5 atick—up "a 20 15 SVE-T2 6802.3 5421.3 stick-up 4 10 5. -
SVE-26 6244.4 5226.6 stick-up 4 20 15 SVE-T3 6736.7 §484.7 stick-up 4 10 5
SVE-27 6255.6 5211.9 ot 1ck—up P 20 o SVE-T4 6748.4 §523.0 stick-up 4 10 s
SVE-28 £299.2 5259.2 st lck—up P 20 15 SVE-T5 6722.1 5568.1 stick-up 4 10 5
SVE-29 6295.8 S311.5 stick—up 2 20 15 SVE-T6 6720.3 5618.6 stick-up 4 10 5
SVE-30 6053:3 5296.8 st 1ck—up P 20 0 SVE-T7 6668.0 5625.2 flush 6 20 15
SVE-31 £004,0 | 5307.4 stick—up P 20 5 SVE-78 6689.5 5675.0 flush 6 20 15
SVE-32 £025.5 5341.1 stick—up a 20 0 SVE-T9 6797.2 5334.4 flush € 20 15
SVE-33 8061.5 2361.3 stick—up P 20 0 SVE-80 6765.5 5363.3 flush 6 20 15
SVE-34 6096.1 5323.2 st ick—up P 20 10 SVE-81 6751.0 5421.1 stick-up 4 10 5
SVE-35 6119.3 | 5318.6 stick—p P 20 0 SVE-82 6740.8 | 5389.9 flush 3 20 15
SVE-36 §142.6 5336, 9 stick—p a 20 0 SVE-83 6728.9 5462.7 stick-up 4 10 5
SVE-37 6166.8 5380.6 stick—up P 20 10 SVE-84 6685.0 5445.9 flush 6 20 15
SVE-38 6200.8 5332.3 atick—up P 20 0 SVE-85 6704.2 5508.8 stick-up 4 10 5
SVE-39 6208.9 5381.1 stick—up P 20 15 SVE-86 6666.2 5503.5 flush 6 20 5
SVE-40 €244.9 5321.2 stick-up q 15 0 SVE-87 6670.4 5552.0 flush 6 20 15
SYE-41 6247.5 | 5313.6 stick—up a 20 15 SVE-88 6822.3 5445.1 stick-up 4 10 5
SVE-42 6286.6 5354.1 stick-up q 20 15
SCALE WARNING "FUswiTED BY . 952 REMEDIAL DESIGN SHEET
0 Y% 1 [DESIGNED TOM BLAR IN-19600482 ' ACS RD/RA GROUP
F THIS BAR DOES | prAwN ___RBA : LICENSE NO.— — DaT MONTGOMERY WATSON AMERICAN CHEMICAL SERVICE SUPERFUND SITE ISVE WELL SCHEDULES C-20
LT A . Chicago, llinois GRIFFITH, INDIANA
REV |DATE| BY DESCRIPTION NOT TO SCALE | CHECKED__TAB (COMPANY ICER) UICENSE NO. _ _ DAT ! o
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¢ | | I I
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! l
! J
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% 8" PVC PIPE TO OFF-GAS TREATMENT SYSTEM

"""" v 2" HDPE PIPE TO GROUNDWATER TREATMENT

¥ 8" PVC PIPE TO OFF-GAS TREATMENT SYSTEM

IN—OXIDIZER BY-PASS PIPE
TO ATMOSPHERE

-o"

----:--2"HDPE PIPE - COMPRESSED AR
TO SPARGE. POINTS :

RIS s

=

9'-0" : }
30%-0"
NOTES:
1. ALL PVC PIPE IS SCHEDULE 40.
2. PIPE SUPPORTS TO BE LOCATED AT ALL VALVES 6" DIAMETER
AND LARGER. OTHER PIPE SUPPORT LOCATIONS TO BE DETERMINED
BY ACTUAL EQUIPMENT SELECTION AND LOCATION. PIPE HANGERS
SHALL BE CAPABLE OF SUPPORTING THE PIPE IN ALL CONDITIONS OF
OPERATION, ALLOWING FREE EXPANSION AND CONTRACTION OF THE
PIPING, AND PREVENTING EXCESSIVE STRESS ON EQUIPMENT.
rd
SCALE ARG FUBuIT TED 6Y 957 REMEDIAL DESIGN SHEET
0 Y% 1 JoesNED_K-LEWS L o o R ACS RD/RA GROUP
IN-19600482 ISVE SYSTEM LAYOUT .
KPROJECT MANAGERY -
S [F*====ms g UICENSE NO, ~ ~ DATE MONTGOMERY WATSON AMERICAN CHEMICAL SERVICE SUPERFUND SITE | wapica-PAZMEY AREA AND OFF-SITE AREA M-1
NOT MEASURE = —_— . .. GRIFFITH, INDIANA
THEN DRAWING IS Chicago, lllinois : BLOWER SHED
REV [DATE] BY DESCRIPTION NOT YO SCALE |CHECKED_M.BASEL ____ [|TTOMPANY OFFICER) LICENSE NO. DATE .
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VERTICAL Pl
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NOTES:
1. ALL PVC PIPE IS SCHEDULE 40.
2. BUTTERFLY VALVES MOUNTED OVER 6.0'HIGH TO BE CHAN
ACTIVATED, ALL OTHERS TO BE LEVER ACTIVATED.
3. PIPE SUPPORTS TO BE LOCATED AT ALL VALVES 6" DIAMETER ,
AND LARGER. OTHER PIPE SUPPORT LOCATIONS TO BE DETERMINED
BY ACTUAL EQUIPMENT SELECTION AND LOCATION. PIPE HANGERS
SHALL BE CAPABLE OF SUPPORTING THE PIPE IN ALL CONDITIONS OF
OPERATION, ALLOWING FREE EXPANSION AND CONTRACTION OF THE
PIPING, AND PREVENTING EXCESSIVE STRESS ON EQUIPMENT.
4. ACTUAL PIPE & EQUIPMENT LAYOUT SUBJECT TO CHANGE BASED ON
PHASED START-UP OF ISVE SYSTEM IN OFF-SITE AREA. -
SCALE ARG FUsMTiED BY $5% REMEDUL DESIGN SHEET
0 Y2 1 |oesionep K-LEWS o e N-196004 ACS RD/RA GROUP
——E.Q—QZ—' ISVE SYSTEM LAYOUT .
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NOT MEASURE 1° . . GRIFFITH, INDIANA )
THEN DRAWING IS Chicago, lllinois BLOWER SHED
REV [DATE| BY DESCRIPTION NOT TO SCALE |CHECKED _M.BASEL _____ [{COMPANY OFFICER) _ _ LICENSE NO. DATE -
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NOTES:
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R . \ AND LARGER. OTHER PIPE SUPPORT LOCATIONS TO BE DETERMINED
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REV |DATE| BY DESCRIPTION T:é? %Aggﬁgs CHECKED __M. BASEL (COMPANY R) "TUICENSE NO.  _ DATE ¢ €090, Hinois "
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DESIGN MEMORANDUM
To: File
From: J. Smith, T. Hofmann, K. Lewis
Reference: In-situ Soil Vapor Extraction (ISVE) System
American Chemical Service NPL Site
Griffith, Indiana
Date: May 10, 1999

Project No.:  1252042.28350102

Purpose of ISVE System: The purpose of the ISVE systems at the ACS Site is volatile
organic compound (VOC) reduction in source areas by extracting mobile VOCS, and, to
some extent, semivolatile organic compounds (SVOCs) from below the ground surface.

ISVE areas:

Analytical results from soil samples collected during the Remedial Investigation (RI) and
subsequent investigations were used to determine areal and vertical extent. In accordance
with the Record of Decision (ROD), a VOC concentration of 10,000 ppm used to define
the outer boundaries of buried waste. Three main areas of contamination were identified:

o Still Bottoms Pond Area (SBPA) (as a result of the solvent recovery waste
disposal)

» Off-Site Containment Area (OFCA) (associated with the punctured drum and
waste disposal)

o Kapica-Pazmey Area (KP) (relatively small, discrete areas of VOC
contamination)

From above information, VOC mass was calculated for each area:
« SBPA ~ 3,600,00 Ibs. at or above 10 feet

e« OFCA ~ 1,500,00 Ibs. at or above 15 feet
« KP ~ 600,000 lbs. at or above 15 feet

ISVE modeling:

References: EPA document 600/R-93/028. Decision-Support Software for Soil Vapor
Extraction Technology Application: Hyperventilate.



U.S. EPA, 1991. Soil Vapor Extraction Technology, Reference Handbook, EPA/540/2-
91/003, February 1991.

Using the mass information developed from the soil borings, ISVE modeling was
performed to both determine if ISVE was a feasible remedy and develop preliminary
design criteria. Hyperventilate® and BioSVE® (both recommended by U.S. EPA) were used
for the ISVE modeling. The results of modeling indicated:

o Achievable flow rate

» Achievable rate of removal is comparable to the required rate of removal
o Acceptable radius of influence

o Number of wells

Flowrate (scfm) of a Single Well at a Well Vacuum

Area 1.75 Darcy 5.2 Darcy 10 Darcy
OFCA' 19.11 56.77 109.17
SBPA® 5.19 15.42 29.65
KP' 19.11 54.59 109.17

*scfm = Standard cubic feet per minute
! OFCA and KP area maximum vacuum will be at 120 inches of water based on 10 feet of screen.
2 SBPA area maximum vacuum will be at 60 inches of water based on 5 feet of screen.

Design Considerations (refer to 95% RD for a detailed discussion)

ISVE effectiveness around buried debris and waste
Free-phase product

Smearing

Short-circuiting

General Description of ISVE Design

For the SBPA:

« Shallow water table, shallow and shorter screens

« Dewatered to specific level prior to ISVE operation

» Added dewater/dual extraction wells to aid in dewatering

» Wells and yard piping installed as full-scale

o Final ISVE design and operation after dewatered and after OFCA/KP operation
for approximately 18 months to prevent over-design and over-capacity of the off-
gas treatment system

« ACS operations will continue during ISVE operation. ISVE system designed
around operations

For OFCA/KP:
» Deeper water table (at 15 feet or greater)
« No need to dewater before ISVE operation
» Will dewater to drop water table 5 feet to reach source

Page 2



o No dual extraction — only ISVE wells :
« Will initiate operation with one blower and one catalytic oxidation unit and
operate for 18 months to obtain full-scale operation data to design the final system

Number of wells in each area:

Reference: P.C. Johnson, C.C. Stanley, M.W. Kemblowski, D.L. Byers, and J.D. Colthart.
Practical Approach to the Design, Operation, and Monitoring of In-Situ Soil-Venting
Systems. Groundwater Monitoring, Spring, 1990, pp. 159-178.

The number of ISVE wells to be installed in each area was determined by calculating the
Radius of Influence (ROI). In this design, the ROI may be defined as the radius of the area
around each ISVE well where 10% of the vacuum of the extraction well can be achieved.
The actual ROI during operation will be the area around the ISVE well where a vacuum is
detectable and where vapor can be extracted. The calculation to estimate ROI uses the
hydraulic conductivity, specific vacuum, and achievable flowrates from an ISVE well. For
the calculations, hydraulic conductivity was estimated based on an in-situ slug test
performed on undisturbed soil during the RI and the possible vacuums and flowrate
estimated during modeling. Results indicated that the ROI ranged in values from 40 feet to
75 feet. Due to the heterogeneous nature of the waste and the void spaces present in the
debris, the actual ROI expected to vary greatly. Therefore, to be conservative, a 30-ft ROI
(60-ft well spacing) was used for the design. The design utilized this value to minimize the
uncertainty regarding vapor capture in the ISVE well fields. In addition, the design ROIs
of individual ISVE wells were overlapped to ensure that the entire area would be
influenced by the ISVE system.

Based on the conservative ROI and the areal extent of contamination, the following is a
breakdown of the number of ISVE wells in each area:

e 12 wellsin KP

o 30 wells in OFCA

o 46 wells in SBPA (Because of Site structures, fewer of wells will be installed than
original calculated.)

General ISVE well construction details

10 inch boreholes.

4-inch stainless steel screens with lengths that are 5, 10 or 15 feet.

4-inch polyvinyl chloride (PVC) or stainless steel riser pipes.

Stainless steel and PVC used for resistance to chemical attack, rigidity, and availability.

Stainless steel well used for additional chemical resistance.

5 feet minimum solid casing below the interim clay covers.

« Stick-up wells on the OFCA, KPA and most of the SBPA. Only the SBPA wells will
have locking protective casings.

« Flush mounted wells will be installed within in traffic areas of the SBPA.
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o Wells will terminate near or several feet into the dewatered groundwater levels.
« High-density polyethylene (HDPE) conveyance lines.

Wells will be installed so that the screened portion of the well is within the estimated
vertical distribution of contaminants in the area. The screens will be at least 5 feet below
the top of the interim cap to avoid short-circuiting of atmospheric air through the ground
surface. Each well head will have a removable cover and each vent line will have a sample
and monitoring port located within the blower shed. This design allows accessibility for
vacuum and water level measurements at the wellheads and vacuum and vapor sample
collection in the blower shed, if necessary.

Piping Layout and Shed Placement

The overall design criteria used to design the piping layout and shed placement was to
minimize potential blinding of pipe by condensate collection. Therefore, to minimize
condensate collection, the blower shed was placed on a high point and the pipes were,
where applicable, placed running uphill to the blower shed. In this configuration, any
condensate collected would gravity flow downhill and drain back into the wells.

Because the conveyance lines are HDPE, the pipe is relatively flexible. Because of this
flexibility, the condensate lines are shown as curves rather than straight lines in the design
drawings. The conveyance lines shown in the design drawings are a representation and
may be adjusted in the field.

One blower shed will be constructed in the SBPA. Using the grading plan for the on-site
cap, the blower shed was placed at the highest elevation on the grading plan. Using the
grading plan, the ISVE conveyance piping layout was designed so that the lines run uphill
back to the blower shed.

One blower shed will be constructed for OFCA and KP. One blower shed is feasible for
both areas to reduce redundancy because only 12 ISVE wells will be installed in the KP.
(small system).

The ISVE yard piping will be installed through the interim cap onto the approximate
original ground surface. Therefore, utilizing the original ground surface contour map, the
blower shed was placed on top of a high point between the OFCA and the KP. Similar to
the design in the SBPA, the conveyance lines were placed so that a majority of the piping
ran uphill to the blower shed. For the KP, several conveyance pipes run downhill to the
blower shed. However, because the groundwater table in the KP is deeper than the OFCA,
less, if any, condensate is expected to be generated. Any condensate that is collected will
be removed from the system at the knock-out tank inside the blower building prior to the
blower.

All gas conveyance lines run individually back to their respective blower shed. These

conveyance lines are to lie in the same trench. The pipes will come up through the blower
shed’s floor and be manifolded together inside the shed. This allows ease of operation for
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the system operator (will have access to all wells inside building inside of having to make
trips out to individual wells in the well field).

Pipe Materials and Loading

HDPE was selected because of its chemical resistance to a multitude of chemical mixtures
as seen in its use in landfills. Because of its flexibility, HDPE will be easier to install than
PVC or steel. HDPE piping was checked for loading under interim cap conditions to
determine what pipe thickness is required. The interim cap (12 inches) was used because it
is the smallest amount of cover present during operation. In addition, the interim cover
will be in place for 12 to 18 months while the ISVE system is optimized.

The design loading used was an AASHTO-H20 truck loading. Also, unconstrained pipe
wall buckling also considered and calculated. Based on the design calculations, SDR-11
HDPE was chosen.

Dual phase extraction well design:

Installed in SBPA only

12 inch boreholes.

6-inch stainless steel screens with lengths that are 15, 20 or 25 feet.
6-inch PVC riser pipes.

5 feet minimum solid casing below the interim (clay) covers.

Flush mounted wells installed in traffic-loaded vaults.

Well will terminate at or near the subsurface clay till.

21 wells (18 @ perimeter, 3 in central portion).

HDPE conveyance lines.

During dewatering activities, every other well on ‘outside ring’ and three ‘inside’ wells will
operate. (12 wells initially operational) This will:

« Prevent drawdown overlap

» If a well clogs up, the pump may be pulled and placed in a nearby ‘empty’
dewatering well

+ If more dewatering is necessary, additional pumps may be installed quickly

The dual phase wells, wellhead fittings, and piping will be installed in below-grade load-
bearing vaults 3 feet by 3 feet deep. Each well will be installed with a pump air supply
line, 2-inch access hole for water level measurement, a pump exhaust line, a pump liquid
discharge line, a sample and monitoring port, and SVE lateral conveyance line. The liquid
conveyance line will convey groundwater to groundwater treatment plant. See the
dewatering information for calculations.

ISVE Blower

Page 5



The 40 hp centrifugal blower to be installed in the OFCA shed as part of the initial system
was selected to deliver 1,000 standard cubic feet per minute (scfm) to the off-gas treatment
system at an applied vacuum of 60 inches water at the extraction wells. Assumptions made
in sizing the ISVE blower are as follows:

« A vacuum of 60 inches water will be applied at the extraction well farthest from
the blower.

o The extraction wells will have 10 feet of available screen. Assuming 10 cubic
feet per minute (cfm) from each foot of available screen, 100 cfm is expected
from each well.

« The blower will deliver 1,000 scfm to the catalytic oxidizer.

o A pressure loss of 36 inches of water was calculated on the vacuum side of the
blower, from the extraction well farthest from the blower. A pressure loss of 27
inches of water was calculated on the discharge side of the blower. Calculations
are attached.

« Pipe sizes were selected to minimize pressure losses in the ISVE system.

Condensate Pump

The condensate pump to be installed in the Off-Site Containment Area shed as part of the
initial system was selected to deliver 17 gallons per minute (gpm) to the groundwater
treatment plant. Assumptions made in sizing the condensate pump are as follows:

« The groundwater treatment plant can receive a maximum of 17 gpm from the Off-
Site Containment Area ISVE system.

o A head loss of 40 feet of water was calculated through the condensate transfer
system, based on a flow rate of 20 gpm. Calculations are attached.

o A low-shear pump such as a progressing cavity or air-operated diaphragm pump
will be installed to minimize emulsification of possible free product.

Catalytic Oxidizer

A catalytic oxidizer was selected to treat 1,000 cfm soil vapor delivered by the Off-Site
Containment Area ISVE blower. Assumptions made in sizing the catalytic oxidizer are as
follows:

« Initial soil vapor concentrations in the Off-Site Containment Area were estimated
based on vapor/soil equilibrium conditions. Specific VOCs were assumed to be
10 or 20% of the maximum, equilibrium concentration. Calculations are attached.

» A 1,000 scfm catalytic oxidizer can process up to approximately 40 pounds VOCs
per hour, based on hydrogen chloride exposure and heat generation in the catalyst.
A 1,000 scfm unit was selected to enable treatment of a reasonable quantity of
extracted soil vapor.
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Scrubber

A 1,000 scfm scrubber was selected to remove hydrochloric acid generated during
oxidation of chlorinated compounds in the catalytic oxidizer. Accumulated hydrochloric
acid will be neutralized with sodium hydroxide, creating up to 100 gallons per hour of
brine solution. Assumptions regarding brine generation are as follows:

« Brine generation was calculated based on the stoichiometric relationship with the
chlorinated VOC concentration in the soil vapor. Calculations are attached.
« Brine will be disposed through the city sanitary sewer system.

Air Sparging:

References: U.S. Arm Corp of Engineers, 1997. In-Situ Air Sparging, Engineering
Manual EM 1110-1-4005, September 15, 1997.

Wisconsin DNR, 1993. Guidance for Design, Installation and Operation of In-Situ Air
Sparge Systems. Publication SW186-93. Wisconsin Department of Natural Resources,
Madison, WI.

Air sparging will be used to address areas of deeper VOC contamination below the
elevation of the lowered water table. Several deep samples from borings conducted during
the RI showed elevated levels of VOCs in the SBPA and the OFCA (Figure 11 of the 30%
RD). Direct push sparge points will be advanced near these sample locations to a depth
near the top of the subsurface clay. The design of these sparge points was conducted using
United States Army Corps of Engineers (USACE) and Wisconsin Department of Natural
Resources (WDNR) guidance and will consist of:

o l-inch stainless steel screens with 2-foot lengths.

» l-inch stainless steel riser pipes below the dewatered water level and PVC risers above
the dewatered water level.

« Stick-up points on the OFCA and most of the SBPA. Only the SBPA will have locking
protective casings.

» Flush mounted points will be installed within traffic areas of the SBPA.

« Points will terminate at or near the subsurface clay till.

» 6 sparge points in the SBPA and 3 sparge points in the OFCA.

« 2-inch HDPE pressurized air-lines to each sparge point.

« Point will be installed by direct-push technology. No filter pack is needed because of
the sandy geology and porous refuse.

» A dedicated compressor/blower will be installed in each blower shed to provide the
necessary pressure and flow for operation of the sparge points.
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o A maximum pressure of 16.8 psi was calculated for both areas and an overall supplied
pressure is 17.7 to 17.8 psi.

Schedule and Process Startup

ISVE will be implemented first at the OFCA and K-P Areas because the vadose zone is
already thick enough at these locations to allow vapor extraction. However, the
groundwater level in the OFCA and K-P Area will eventually be lowered in order to more
efficiently ISVE in these areas. After the water elevation in the OFCA and K-P Areas is
dropped to the target level, dewatering of the SBPA will be initiated. The ISVE system
will not be operated at the SBPA until the water level has been lowered approximately 5
feet, because the shallow depth of groundwater in this area would limit vapor recovery by
the ISVE system.

Start-up of the ISVE system at the OFCA, K-P, and SBPA will be conducted in phases
because of the uncertainties regarding subsurface conditions and the nature of the ISVE
mass transfer process. All vapor extraction wells and conveyance piping will be installed
as shown on the design drawings. The overall concept of the phased start-up is:

« Initially start operation with a subset of extraction wells,

« Observe performance over an initial period, and

» Use the preliminary results to adjust the design of the full-scale mechanical and
vapor treatment system.

This will allow flexibility to adjust system operation and provide the basis to design
subsequent phases to optimize overall operation for the steady state or the diffusive regime.
By installing the interim cover first, and then conducting phase start-up of the ISVE
system, prior to installing the final covers, changes necessary to the ISVE piping or wells
can be accommodated without compromising the final cover on the sites. Specific features
that will be provided by the phased implementation schedule include the following:

e Control of initial operation for uncertain site conditions.

« Capability to change operating configurations to deal with differences in localized
conditions.

» Flexibility to modify system configuration and operation as conditions change
over time (i.e., from advective to diffusive removal).

» Avoidance of treatment capacity exceedances.

« Optimization of energy efficiency by avoiding oversizing the system to meet
initial conditions.

 Reduce cost and minimize pollution by minimizing use of supplemental fuel to
maintain contaminant destruction.

The phased start-up will be conducted in lieu of a small-scale pilot study. Because the Site
is a heterogeneous landfill, a pilot study would only provide information specific to the
limited area influenced by the study. Information obtained from a phased start-up will be
more comprehensive than the information provided by a small-scale pilot test because it:
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» Will be utilizing the full-scale well configuration,
« Will have a longer duration, and
o Will cover a wider area.

It will also be more cost-effective because the equipment sizing will be based on long-term
operation during diffusive extraction, instead of short-term start-up operation.

It is anticipated that operation of the ISVE system will be conducted in seven phases:

1)
2)
3)

4)
5)

6)

7)

0 to 6 months: Operation of the initial 1,000 scfm ISVE system at the OFCA/K-P
Area.

6 to 12 months: Evaluation and design of the full-size ISVE system to address the
entire OFCA/K-P Area.

12 to 18 months: Installation and operation of the full-size ISVE system at the
OFCA/K-P Area.

18 to 24 months: Operation of the initial 1,000 scfm ISVE system at the SBPA.

24 to 30 months: Evaluation and design of system modifications to optimize operation
of the full-size ISVE system at the SBPA (while still operating the OFCA/K-P Area).
30 months to Cycle Phase: Installation and operation of the full-size ISVE system at
the SBPA (while still operating the OFCA/K-P ISVE System).

Cycle Phase: Operation of the ISVE system in on/off cycles, once mass removal
becomes limited by constituent diffusion rates.

IMS/jms/KAL/kal/TLH/RAA
\\CHI1_SERVERVUOBS\1252\042\28\Documents\125204228a131.doc
1252042.28350102
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DESIGN MEMORANDUM

To: File
From: R. Adams

Reference: Groundwater Extraction System Flow Rates
American Chemical Services NPL Site
Griffith, Indiana

Date: April 29, 1999
Project No.: 1252042.28350103

The flow rate requirements for the groundwater extraction system during implementation
of the Final Remedy were calculated based on groundwater level requirements and
implementation schedule requirements for the ISVE systems and hydraulic and
contaminant influent capacities of the groundwater treatment plant (GWTP). Infiltration
rates and preliminary groundwater extraction rates were included in the 30% Remedial
Design (RD) report. These flow rate calculations were based on an outdated remediation
implementation schedule; therefore, they needed to be recalculated with the current
schedule. Based on the 30% RD and the updated implementation schedule, the
groundwater extraction system would need to be capable of accomplishing the following
tasks.

¢ Lowering of the water table in the Off-Site Area by approximately 8 feet to allow
more effective operation of the ISVE systems that will be installed in the Off-Site
Containment Area (OFCA) and the Kapica-Pazmey Area (K-P Area);

e ISVE condensate collected in the knockout tanks of the ISVE systems that will be
installed in the OFCA and the K-P Area;

e Lowering of the water table in the On-Site Area by approximately 5 feet to allow
more effective operation of the ISVE system that will be installed in the Still
Bottoms Pond Area (SBP),

¢ ISVE condensate collected in the knockout tank of the ISVE system that will be
installed in the SBP; and

¢ Continued operation of the PGCS.



Based in Site-specific information and the 30% RD requirements, the following
information and assumptions were utilized to calculate the required flow rates needed to
accomplish these tasks:

A bentonite slurry wall will be installed to create a barrier between the On-Site
Area and Off-Site Area to allow for independent dewatering and groundwater
level maintenance in each area.

The soil at the Site has a porosity of 0.3, and the pumping rates of any new
trenches would equal the historic pumping rates from an existing trench of the
same size.

Flowrates from the existing extraction trenches in the Off-Site and On-Site Area
were estimated based on historical BWES flowrates and estimated groundwater
and stormwater infiltration rates obtained utilizing the HELP model.

The estimation of flowrates from the Off-Site Area assumes that a clay cover will
be installed to cover the entire area. The HELP model and infiltration
calculations for the cover resulted in a projected groundwater and stormwater
infiltration rate of less than one gallon per minute (gpm). The HELP model
results and calculations are contained in the 30% Remedial Design Report.

The estimation of flowrates from the On-Site Area assumes that one-third of the
area will be capped to significantly reduce groundwater infiltration in the SBP
Area. The HELP model and infiltration calculations resulted in a projected
groundwater and stormwater infiltration rate ranging from 6 to 12 gpm. The
increased infiltration rates are the result the inability to completely cover the On-
Site due to continued operation of the American Chemical Services, Inc. facility.
The HELP model results and calculations are contained in the 30% Remedial
Design Report.

ISVE condensate flows from the OFCA, K-P Area, and SBP ISVE systems were
estimated assuming that the collected vapor contained 100 percent water vapor
saturation and 50 percent of the vapor was condensed in knock-out tanks.

The flow from the PGCS was estimated based on historical groundwater pumping
rates from the PGCS extraction trench since completion of the barrier wall.

Flowrates from the additional extraction trenches were estimated to be the
difference between the current maximum pumping rates and the groundwater

pumping rates needed to lower the groundwater table in the Off-Site Area eight
feet in 12 months.

Flowrates from the additional extraction wells that will be installed in the On-Site
Area were estimated to be the difference between the current maximum pumping



rates and the groundwater pumping rates needed to lower the groundwater table in
the On-Site Area five feet in eight months.

e The hydraulic and contaminant loading to the GWTP from the extraction system
will be need to be within ranges that can be effectively treated by the GWTP.

Using these assumptions, required groundwater extraction rates from each area, the On-Site
Area and Off-Site Area, were calculated (Attached). Based on these calculations and
requirements it was determined that the flow rate capacity and operational control of the
existing groundwater extraction system would need to be increased

RAA
\CHI1_SER VERUOBS\1252\042\28\Documents\125204228a125.doc
1252042.28350103


file:////CHIl_SERVERUOBS/1252/042/28/Documents/125204228al25.doc

@ MONTGOMERY WATSON

BY _RAA ___ _ DATE Z.,_l B lﬁj_‘ cuent _ALS SHEET ' OF
chkp. By S5  pescripion DEWATERING VOLUMES JOB NO. 1252042, 293502/

ON- SITE AREA

AREA= (5 ARES = (153403 SF
GPOUMDWATER. DRAJDOWN ¢ 5T
SOIL. POROSITY.: 20%0
RESOOVEL THME! 8 MDONTHS
1) CALCULKETE VOLUME OF WETER 7D BE REMDUED
/= 0B3HO3ISF x BFT x 30
=~ Y0105 CF
= 733169 GALLONS
2)CALCULATE REMOYAL RATE

13311 AL DAY WE
F rmo(=%h TP-S 7/{2(5@%\( Ck \-‘J&x LD M)

Q =2z| ePm

INFILTRATION = b — 12 GPM (ﬂzo_w% HELP mMODEL - SEE 307> 2D

Q\M‘w\ = 2—7 GPYY\
me)v\'—' 33 aPm

ASSUME EcAacH ExtomNe mEM-’—HCB) HAS A 2 6PM
PUmMP/ib capARCHTY

33 6rm = 26Pm(3) = 27 GPMm

27 6P = 2 GPm(3)= 20 &PMm

EN 1S (10/78)



@ MONTGOMERY WATSON

___________ pate 2[18{9Q _ cuient _ACS SHEET
cHkD. BY B5) __ pescripTion DEWATERING VOLUMES

JoB No. | 252042 . 2935800 |

OFE-SITE AREA

AREA SIZE! 13 ACRES = 566282 SF
GROUNVDUWATER DRAWDOWN . 3 FT

COlL POROSITY : D0 %o
REMOVAL TIME= | TEARX

1) GROUMDWATETZ VOLUME T BE  REMOUED

V= 566292 SF x TFT x 3077
= 1289077 FT3

= Ao)(/gu)u OO CGALLDNS

Z) CALCULATE REMOVEAL RATE
Q16600 SAL , Y2
TR SUETAT
Q =\4.3 6Pm

WFICTRATION = | 6PM

DAY , _HR
24 HR 5D rip)

- (From WELP WODEL - SEE€ 309 RD)
@ =20.% éarPm |

ASSUNME  EACH EXISTING TRENCH HAS & 2 GPmM
PUM PING CAPACY BRSED ON HISTDAYCAL

MPING DATA. 5 TRENCHES (CURQLCNTLY EXLST
IN THE OFF-siTE AREA

20,3 6PM— 26Pm (5) = 10.3 GPm

10,3 6P 15 REKQUIRED FTRIM™ PEW)
TRENCHES

EN 1S (10/78)



Table 1

Estimated Flows and Scheduling to the Treatment System

American Chemical Services NPL Site,

Griffith, Indiana
T~ Flow
Existing | Additional | Existing | Additional SBp OFCA
SBP OFCA Off-Site Off-Site On-Site On-Site Design Design
Operating PGCS ISVE ISVE Trenches Trenches Trenches Wells Safety Flow | Safety Flow Total
Stage Period (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm) (gpm)
Range Range Range Range Range Range Range Range Range Range
1 Off-Site Area Start-up to 1 5-10 0-0 3-85 10 - 10 10 - 10 0-6 6 -6 0-0 25 -85 36.5 - 59
Dewatering year
2 On-Site Area 1 year to 1 year, 5-10 0-0 3-85 1-0 0-1 6-6 21 - 27 0-0 25 -85 385 - 61
Dewatering 8 mo.
3 Maintenance 1 year, 8 mo. + 5-10 02 -5 3-85 1-0 0-1 0-6 6 -6 01-5 25 -85 17.8 - 50
Dewatering
RAADbS\RAA
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HELP MODEL

RESULTS



HELP Model

An evaluation to determine acceptable alternative cap and cover designs for both areas was
undertaken using the Hydrologic Evaluation of Landfill Performance (HELP4) Model (7).
The model is a two-dimensional iterative hydrological model of water movement across,
into, through, and out of impacted soils. The primary purpose of using the HELP model
was to demonstrate that the engineered cover designs significantly reduce water infiltration.

Due to the Site’s close proximity to Chicago, Illinois, the HELP model’s default weather
data for Chicago were utilized for the evaluation and were constant for all modeled
scenarios. The model simulations assumed “100 percent runoff” over the engineered and
surrounding covers. This does not imply that all precipitation runs off the surface, but
rather no significant ponding will occur on the covers. Variables for the modeling input
included cover design layer-characteristics such as soil and geosynthetic layer types,
thickness, surface area, and hydraulic conductivity. A table summarizing the model results
includes average annual and daily values of precipitation, runoff, evapotranspiration, and
percolation through the cover. Provided within this appendix is the complete model input
and output summaries.

BPG/
J:/1252/042/28/125204228a128.doc
1252042.28350101



HELP Model Results:

SBPA and OFCA Engineered and Surrounding Final Cover Designs

American Chemical Service, Inc. NPL Site
Griffith, Indiana

Average Annual Totals Peak Daily Values
Engineered and Surrounding Cover Design Description Inches Cubic Feet Inches | Cubic Feet
SBPA Engineered Cover (4" asphalt, 6" compacted gravel, geotextile fabric, 12" compacted clay soil (CL))
Precipitation 34.15 359,451.80 4.64 48,845.28
Runoff 19.42 204,459.69 423 44573.34
Evapotranspiration 14.52 152,837.83 - -
Percolation Through Cover 0.21 2,179.20 0.00 47.32
|OFCA Engineered Cover (6" OL, 12" ML, geotextile fabric, 60-mil FML, 12" compacted clay soil (CL))
Precipitation 34.15 788,314.90 4.64 107,122.75
Runoff 5.17 119,434.30 2.26 52,137.06
Evapotranspiration 28.97 668,743.30 - -
Percolation Through Cover 0.00005 1.19 0 0.01
OFCA Surrounding Cover (6"OL, 18"compacted clay soil (CL))
Precipitation 34.15 1,403,101 4.64 190,665
Runoff 8.03 329,790 3.555 146,065
Evapotranspiration 25.127 1,033,746 - -
Percolation Through Cover 0.96289 39,567 0.006803 280

IMS/ims/BPG
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP MODEL VERSION 3.07

(1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME: 10:

2 DATE: 5/ 5/1999

C:\HELP3\onsite2\acsrain.D4
c:\help3\onsite2\acstemp.D7
c:\help3\onsite2\acssun.D13
c:\help3\onsite2\acsevapo.D1l1l
c:\help3\onsite2\onsite2.D10
c:\help3\onsite2\onsite2.OUT
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TITLE:

Onsite final cap - 4" asphalt, 6" gravel, 12" CL
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NOTE:

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

4.00 INCHES

0.1500 VOL/VOL

0.0320 VOL/VOL

0.0130 vOL/vVOL

0.1337 VOL/VOL
0.100000001000E-06 CM/SEC
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 6.00 INCHES

POROSITY = 0.3970 VOL/VOL

FIELD CAPACITY = 0.0320 VOL/VOL

WILTING POINT = 0.0130 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.1451 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.299999993000E-01 CM/SEC
LAYER 3

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS = 12.00 INCHES

POROSITY = 0.4270 VOL/VOL
FIELD CAPACITY = 0.4180 VOL/VOL
WILTING POINT = 0.3670 VOL/VOL

0.4270 VOL/VOL
0.100000001000E-06 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED.

SCS RUNOFF CURVE NUMBER = 98.00

FRACTION OF AREA ALLOWING RUNOFF 100.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE 2.900 ACRES
EVAPORATIVE ZONE DEPTH 10.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE 1.406 INCHES

UPPER LIMIT OF EVAPORATIVE STORAGE = 2.982 INCHES

LOWER LIMIT OF EVAPORATIVE STORAGE = 0.130 INCHES

INITIAL SNOW WATER = 0.000 INCHES

INITIAL WATER IN LAYER MATERIALS = 6.530 INCHES

TOTAL INITIAL WATER 6.530 INCHES
0

TOTAL SUBSURFACE INFLOW = .00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM



CHICAGO ILLINOIS

STATION LATITUDE = 41.78 DEGREES
MAXTIMUM LEAF AREA INDEX = 3.50

START OF GROWING SEASON (JULIAN DATE) = 117

END OF GROWING SEASON (JULIAN DATE) = 290
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.30 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 71.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 4ATH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
1.60 1.31 2.59 3.66 3.15 4.08
3.63 3.53 3.35 2.28 2.06 2.10

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS
AND STATION LATITUDE = 41.78 DEGREES

khkhkhhhkhkhkhkhhhdkhkhkhdhhhhrkhdhhhkhhhhkhhkhkhhhhhkkdbhrhkdrdkdkhbhkkhrrhhhhkhhkhdthhhkdkhhhkhkdhhkddkdkdhihk

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 100



TOTALS 1.51 1.36 2.62 3.62 3.12 4.39
4.02 3.61 3.26 2.35 2.23 2.07

STD. DEVIATIONS 0.65 0.69 1.12 1.58 1.43 2.05
1.99 1.85 1.76 1.34 1.21 1.03

RUNOFF

TOTALS 0.568 1.333 2.604 2.086 1.554 2.381
2.140 2.030 1.731 1.185 1.013 . 0.797

STD. DEVIATIONS 0.682 0.962 1.624 1.267 1.031 1.499

1.470 1.321 1.293 0.907 0.826 0.782

EVAPOTRANSPIRATION
TOTALS 0.531 0.438 0.704 1.784 1.643 2.086
1.912 1.583 1.410 0.989 0.860 0.579
STD. DEVIATIONS 0.117 0.101 0.408 0.653 0.517 0.605

0.646 0.609 0.587 0.446 0.248 0.164
PERCOLATION/LEAKAGE THROUGH LAYER 3

TOTALS 0.0451 0.0273 0.0273 0.0263 0.0058 0.0000
0.0000 0.0000 0.0000 0.0009 0.0188 0.0555

STD. DEVIATIONS 0.0522 0.0430 0.0421 0.0349 0.0195 0.0002
0.0000 0.0000 0.0000 0.0061 0.0288 0.0496

AVERAGES 0.2533 0.1556 0.1111 0.0985 0.0234 0.0000
0.0000 0.0000 0.0000 0.0016 0.0700 0.2954
STD. DEVIATIONS 0.4177 0.3097 0.2542 0.2954 0.1176 0.0001

0.0000 0.0000 0.0000 0.0139 0.1616 0.4700

khkkhkhkdhhkhkhkhkhkkhhkhkhkkhdhkkkhkhkkkhkhkkkhkhkhkhhkhkkkhkhkhkhkhkhkhkkhkhkhhkhkkhkhkhkhkhkhhkhhkhkhkkhkhkhhkkkdhkhkihhkkikik
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 100

PRECIPITATION 34.15 ( 5.545) 359451.8 100.00

RUNOFF 19.422 ( 4.1477) 204459.69 56.881



EVAPOTRANSPIRATION 14.519 { 1.6966) 152837.83 42.520

PERCOLATION/LEAKAGE THROUGH 0.20701 ( 0.17223) . 2179.195 0.60626
LAYER 3
AVERAGE HEAD ON TOP 0.084 ( 0.116)

OF LAYER 3

CHANGE IN WATER STORAGE -0.002 ( 1.3249) -24.88 -0.007
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*********************************************************************"*********

PEAK DAILY VALUES FOR YEARS 1 THROUGH 100

(INCHES) (CU. FT.)

PRECTPITATION Caed 48845.281
RUNOFF 4.234 44573.3398
PERCOLATION/LEAKAGE THROUGH LAYER 3 0.004495 47.32199
AVERAGE HEAD ON TOP OF LAYER 3 3.859

SNOW WATER 7.00 73740.7891
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2183

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0130

hkhkhkhkdkkhkhhkhkhkhkhkhkhdkhkhkkhkhkhkkhkkhkhhhkhkhkhkhkhkhkkkhkhkkhkhkhkhhhkhhhhhhkhhkrohkhhkhhkhhkhkrhhhhhrhhkhhhkhkhkkxk



********************************************************************.**********

FINAL WATER STORAGE AT END OF YEAR 100

LAYER (INCHES) (VOL/VOL)
1 " 0.5477 0.1369
2 0.6215 0.1036
3 5.1240 0.4270
SNOW WATER 0.000
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OFCA ENGINEERED
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* %k * %
* * * %
** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE *
*ox HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) *x
** DEVELOPED BY ENVIRONMENTAL LABORATORY *x
** USAE WATERWAYS EXPERIMENT STATION *%*
*x FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *x
* % %k
* %k * %

khkhkhhkhkkhkhkkhkhkhkdhkhkkrhrhhhhhkhhkhhkrkhkrhkhkhhbhhbhhhhkhhhrhhhrbrhhhrdhodhkdhbhkhkhkhkhhrhkhkrrthhhkhkkhkhihk
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

:\HELP3\capoff2\acsrain.D4
:\help3\capoff2\acstemp.D7
:\help3\capoff2\acssun.D13
:\help3\capoff2\acsevapo.Dl1l
:\help3\capoff2\cap2.D10
:\help3\capoff2\cap2.0UT

anaoaoaa0aan

TIME: 9:33 DATE: 5/ 571999

hhhkdkhkhkhkhkhkhkhkhkhkhkdhhkhkkhkhkhhkhkhkhkhkhkhkhhhhkhkhkhhkkhkhdhhkhkhbhkdrhkhkrhhdbhkhhhkhdhhkhkhkrdidhhkdhkdhkikhkkhkdhkxxk

TITLE: 6" OL, 12" ML, 60-mil FML, 12" CL
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6
THICKNESS = 6.00 INCHES
POROSITY = 0.4530 VOL/VOL
FIELD CAPACITY 0.1900 VOL/VOL
WILTING POINT 0.0850 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2916 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.720000011000E~03 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.63
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

I

1l


file:///HELP3
file:///capof
file:///acsrain
file:///help3/capof
file:///help3/capof
file:///help3/capof
file://f2/acsevapo.Dll
file:///help3
file:///capof
file:///cap2
file:///help3
file:///capof
file:///cap2

LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

.THICKNESS = 12.00 INCHES

POROSITY = 0.5010 VOL/VOL

FIELD CAPACITY = 0.2840 VOL/VOL

WILTING POINT = 0.1350 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.5010 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC
LAYER 3

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 0
THICKNESS = 0.60 INCHES
POROSITY = 0.0030 VOL/VOL
FIELD CAPACITY 0.0020 VOL/VOL
WILTING POINT 0.0010 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0030 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.399999993000E-12 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 16

THICKNESS = 12.00 INCHES
POROSITY = 0.4270 VOL/VOL

FIELD CAPACITY = 0.4180 VOL/VOL
WILTING POINT = 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.4049 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 6 WITH A
GOOD STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 550. FEET.



SCS RUNOFF CURVE NUMBER = 58.90

FRACTION OF AREA ALLOWING RUNOFF = 100.0

AREA PROJECTED ON HORIZONTAL PLANE = 6.360
EVAPORATIVE ZONE DEPTH = 18.0

INITIAL WATER IN EVAPORATIVE ZONE = 7.761
UPPER LIMIT OF EVAPORATIVE STORAGE = 8.730
LOWER LIMIT OF EVAPORATIVE STORAGE 2.130
INITIAL SNOW WATER = 0.000
INITIAL WATER IN LAYER MATERIALS = 12.622
TOTAL INITIAL WATER = 12.622
TOTAL SUBSURFACE INFLOW = 0.00

EVAPOTRANSPIRATION AND WEATHER DATA

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

CHICAGO ILLINOIS

STATION LATITUDE

MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH

AVERAGE ANNUAL WIND SPEED

AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE ATH QUARTER RELATIVE HUMIDITY

41
= 3

= 18.
= 10.
= 71.

= 65

= 70.

= 72

.78 DEGREES
.50

117

290

0 INCHES
30 MPH

00
.00
00
.00

00 dP dP dP

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING

COEFFICIENTS FOR CHICAGO

ILLINOIS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT
1.60 1.31 2.59 3.66
3.63 3.53 3.35 2.28

MAY/NOV JUN/DEC
3.15 4.08
2.06 2.10

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING

COEFFICIENTS FOR CHICAGO

ILLINOIS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT
21.40 26.00 36.00 48.80
73.00 71.90 64.70 53.50

MAY/NOV JUN/DEC



NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS
AND STATION LATITUDE = 41.78 DEGREES
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 100

PRECIPITATION
TOTALS 1.51 1.36 2.62 3.62 3.12 4.39
4.02 3.61 3.26 2.35 2.23 2.07
STD. DEVIATIONS 0.65 0.69 1.12 1.58 1.43 2.05
1.99 1.85 1.76 1.34 1.21 1.03
RUNOFF
TOTALS 0.229 0.795 2.060 1.152 0.165 0.135
0.052 0.023 0.018 0.100 0.148 0.298
STD. DEVIATIONS 0.395 0.719 1.650 1.337 0.477 0.433
0.283 0.226 0.142 0.485 0.506 0.569
EVAPOTRANSPIRATION
TOTALS 0.532 0.444 0.750 2.946 3.669 6.636

5.254 3.807 2.313 1.188 0.861 0.566

o

.115 0.102 .457 .736 1.013 0.558
1.917 1.751 0.964 0.216 0.185 0.151

o

STD. DEVIATIONS

o

PERCOLATION/LEAKAGE THROUGH LAYER 3

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

STD. DEVIATIONS 0.0000 0.0000 .0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

TOTALS 0.0004 0.0003 0.0004 0.0004 0.0004 0.0004
0.0002 0.0001 0.0001 0.0002 0.0003 0.0003

STD. DEVIATIONS 0.0009 0.0008 .0008 0.0007 0.0007 0.0006
0.0004 0.0002 0.0003 0.0005 0.0006 0.0006

o



AVERAGES 6.5733 3.3089 5.1159 12.5160 12.8146 8.6053
2.7410 0.9653 1.0326 2.5158 5.2901 8.3112

STD. DEVIATIONS 4.7424 2.3561 3.9895 3.5484 1.8554 2.7431
3.7324 2.3750 2.9180 4.6420 5.7652 6.2616
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 100
T momEs cu. FEET PERCENT
PRECIPITATION 3415 ( 5.545)  788314.9  100.00

RUNOFF 5.173 ( 2.6131) 119434.30 15.151

EVAPOTRANSPIRATION 28.967 ( 3.6080) 668743.81 84.832

PERCOLATION/LEAKAGE THROUGH 0.00005 ( 0.00002) 1.192 0.00015
LAYER 3

AVERAGE HEAD ON TOP 5.816 ( 1.950)

OF LAYER 3

PERCOLATION/LEAKAGE THROUGH 0.00337 ( 0.00664) 77.915 0.00988
LAYER 4
CHANGE IN WATER STORAGE 0.003 { 2.6493) 58.90 0.007

khkdkhkdkhkhdkhkhhkdhhkhhhkhhkhkhhhkhkhhkhkkhkhkhhhhkhhkhdhhhhhhkthohdhhrhkhkhhhhdhkhhhdkdkdkhkhkdhkdkhkkkkdkkkiki
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 100
T nemms) (cu. P
PRECIPITATION ~—;j;; _____ EB;IE;?;;B_-
RUNOFF 2.258 52137.0625
PERCOLATION/LEAKAGE THROUGH LAYER 3 0.000000 0.00974

AVERAGE HEAD ON TOP OF LAYER 3 18.000
PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000261 6.02150
SNOW WATER 7.00 161721.1720
MAXTMUM VEG. SOIL WATER (VOL/VOL) 0.4850

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1183
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FINAL WATER STORAGE AT END OF YEAR 100

LAYER (INCHES) (VOL/VOL)
1 ~2.7180 0.4530
2 5.6308 0.4692
3 0.0018 0.0030
4 4.5263 0.3772
SNOW WATER 0.000
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

* %

* %

* %

* %k

* %

* %

% %

* %k

% %
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME:

9:42

:\HELP3\offcov2\acsrain.D4
:\help3\offcov2\acstemp.D7
:\help3\offcov2\acssun.D13
:\help3\offcov2\acsevapo.Dl1l
:\help3\offcov2\offcov2#.D10
:\help3\offcov2\offsite.OUT

naoaooaan

DATE: 5/ 5/1999
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TITLE:

offsite cover
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NOTE:

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6

THICKNESS = 6.00 INCHES

POROSITY

FIELD CAPACITY

WILTING POINT

INITTAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

NOTE:

0.4530 VOL/VOL
0.1900 VOL/VOL
0.0850 VOL/VOL
0.4530 VOL/VOL
0.720000011000E-03 CM/SEC
SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.63
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.


file:///HELP3/of
file:///help3/of
file:///help3
file:///acssun
file:///help3/of
file://fcov2/acsevapo.Dll
file:///help3
file:///help3

LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 16

THICKNESS = 6.00 INCHES
POROSITY = .4270 VOL/VOL

FIELD CAPACITY = .4180 VOL/VOL
WILTING POINT = .3670 VOL/VOL
INITIAL SOIL WATER CONTENT 0.4241 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000001000E-06 CM/SEC

il
o oo

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 16
THICKNESS = 12.00 INCHES
POROSITY = 0.4270 VOL/VOL
FIELD CAPACITY 0.4180 VOL/VOL
WILTING POINT 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT 0.4270 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC

"

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 6 WITH A
GOOD STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 800. FEET.

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS 10.387 INCHES
TOTAL INITIAL WATER 10.387 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

57.80
100.0 PERCENT
11.320 ACRES
12.0 INCHES
5.263 INCHES
$.280 INCHES
2.712 INCHES
0.000 INCHES

| L I N I 1}
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
CHICAGO ILLINOIS

STATION LATITUDE 41.78 DEGREES

MAXIMUM LEAF AREA INDEX = 3.50

START OF GROWING SEASON (JULIAN DATE) = 117

END OF GROWING SEASON (JULIAN DATE) = 290
EVAPORATIVE ZONE DEPTH = 12.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.30 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 71.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 65.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 72.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
1.60 1.31 2.59 3.66 3.15 4.08
3.63 3.53 3.35 2.28 2.06 2.10

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/QCT MAY/NOV JUN/DEC
21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR CHICAGO ILLINOIS
AND STATION LATITUDE = 41.78 DEGREES

*******************************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 100



JAN/JUL. FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION
TOTALS 1.51 1.36 2.62 3.62 3.12 4.39
4.02 3.61 3.26 2.35 2.23 2.07
STD. DEVIATIONS 0.65 0.69 1.12 1.58 1.43 2.05
1.99 1.85 1.76 1.34 1.21 1.03
RUNOFF
TOTALS 0.413 1.168 2.553 1.324 0.181 0.231
0.212 0.166 0.296 0.285 0.575 0.622
STD. DEVIATIONS 0.609 0.877 1.649 1.374 0.492 0.617

0.597 0.561 0.749 0.727 0.893 0.812

EVAPOTRANSPIRATION
TOTALS 0.532 0.437 0.766 2.959 3.491 4.327
3.867 3.408 2.327 1.417 1.026 0.601
STD. DEVIATIONS 0.117 0.103 0.501 0.768 1.014 1.356

1.552 1.491 0.986 0.329 0.206 0.178
PERCOLATION/LEAKAGE THROUGH LAYER 3

TOTALS 0.0062 0.0009 0.0367 0.1519 0.1642 0.0561
0.0438 0.0447 0.0598 0.1311 0.1539 0.1134

STD. DEVIATIONS 0.0165 0.0027 0.0488 0.0421 0.0191 0.0421
0.0424 0.0416 0.0578 0.0699 0.0647 0.0626

AVERAGES 0.1903 0.0184 1.8883 7.8406 7.0512 2.3474
1.8712 1.9239 2.7930 6.3122 8.1537 5.3843
STD. DEVIATIONS 0.6770 0.1528 2.6314 2 2.0414

.2568 1.4546
1.9887 1.9303 2.9465 3.7932 3.8824 3.4167
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 100



PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH

LAYER 3

AVERAGE HEAD ON TOP
OF LAYER 3

CHANGE IN WATER STORAGE

INCHES

8.026 ( 3.0241)
25.157 ( 3.3601)

0.96289 ( 0.22833)
3.815 ( 1.042)

0.000 ( 1.4783)

CU. FEET
" 1a03101.4
329789.53
1033745.56

39566.805

~-0.23

PERCENT

2.81995

0.000
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 100

(INCHES) (CU. FT.)
PRECIPITATION 464 190665.016
RUNOFF . 3.555 146065.1250
PERCOLATION/LEAKAGE THROUGH LAYER 3 0.006803 279.55014
AVERAGE HEAD ON TOP OF LAYER 3 12.000
SNOW WATER 7.00 287843.3440
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4400
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.2260
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FINAL WATER STORAGE AT END OF YEAR 100

LAYER (INCHES) (VOL/VOL)

1 © 2.7180 0.4530

2 2.5440 0.4240

3 5.1240 0.4270
SNOW WATER 0.000
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Channel Design

The Haestad Flowmaster™ computer model was employed to design perimeter channels
for the OFCA that could adequately handle peak discharge flow rates. Peak discharge rate
estimates were based on a 100-year, 24-hour storm event with a maximum rainfall amount .
of seven inches and were calculated by the TR-55-Model. As a result of this evaluation, the
maximum allowable flow was calculated for each open trapezoidal-shape channel using
Manning’s formula. The following input parameters were used in this evaluation:

» Manning’s coefficient;
« Channel slope;

. Channel depth; and

« Channel dimensions.

The aforementioned variables were used in conjunction with the TR-55 peak flow
discharge rates from each watershed area to design trapezoidal-shape passageways capable
of withstanding these calculated maximum flows. However, some OFCA perimeter
channels will receive cumulative flow from connecting channels and watershed areas. This
was taken into consideration during the design process in establishing appropriate channel
dimensions. Provided are the worksheets, rating tables, plotted curves, and cross-sections
associated with each channel. Manning’s coefficients yielded curve plot comparisons for
trapezoidal-shape channels. The performance curves were used as a tool to determine an
acceptable discharge channel dimensions based on flow carrying capabilities. The varying
Manning’s coefficient was necessary due to variability and uncertainty of vegetative or
rock being placed in the channels. Also provided is a table summarizing the data results
from the Haestad Flowmaster™ computer model.

BPG/
j:1252/042/28/125204228a130.doc
1252042.28350101



Table xx. Summary of Data Results for Designed Trapezoidal Channels

American Chemical Services

Channel Dimensions
Maximum
Drainage | Channel | Channel| Left Side | Right Side | Channel| Channel| Peak Discharge Flow in Manning’s
Area Slope | Depth Slope Slope Base [ Velocity | Entering Channel | Channel | Coefficient
Channel .
Numbers | (acres) | (ft/ft) (ft) H:V H:V (ft) (ft/s) (cfs) (cfs) --
1 425 0.015 1.0 4.0 4.0 2 4.10 13 24.58 0.035
2 3.31 0.015 1.0 4.0 4.0 2 4.25 14 2548 0.030
3 1.78 0.019 1.0 4.0 4.0 2 4.10 7 . 24.58 0.035
4A 0.28 0.019 1.0 4.0 4.0 2 4.78 8 28.67 0.030
4B 2.36 0.019 1.0 4.0 4.0 2 5.44 31 47.59 0.030
Notes:

1) OFCA partitioned into six watershed sections
2) Channels 2, 4A, and 4B Manning’s Coefficient represents short grass and few weeds
- 3) Channels 1 and 3 Manning’s Coefficient represents rock based on design section

4) Peak discharge entering channel based on 100 year, 24 hour storm event

BPG

j:11252/042/28/125204228a088
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Channel No. 1 - Design Sheet



ACS_OFCA_CHANNEL_01
Worksheet for Trapezoidal Channel

Project Description

Project File j\1252\042\28\documents\cap model files\off_01.fm2
Worksheet ACS_OFCA_CHANNEL_O1
. Flow Element Trapezoidal Channel
-Method - . . Manning’s Formula
Solve For Discharge -
Input Data
Mannings Coefficient 0.035
Channel Slope 0.019000 ft/ft
Depth 1.00 ft
Left Side Slope 4.000000H:V
Right Side Slope 4.000000H:V
Bottom Width 2.00 ft
Results .
Discharge 24.58 cfs
Flow Area 6.00 fi2
Wetted Perimeter 10.25 ft
Top Width 10.00 ft
‘Critical Depth - 0.97 ft
Critical Slope 0.022069 ft/ft
Velocity 410 ft/s
Velocity Head 0.26 ft
Specific Energy 1.26 ft
Froude Number 0.93

Flow is subcritical.

05/07/99
10:57:34 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.1
Page 1 of 1



Rating Table for Trapezoidal Channel

ACS_OFCA_CHANNELO1

Project Description

Project File j\1252\042\28\documents\cap model files\off_01.fm2
Worksheet ACS_OFCA_CHANNEL_O1
Flow Element Trapezoidal Channel
Method * Manning’s Formula
Solve For Discharge
Constant Data
Depth 1.00 ft
Left Side Slope 4.000000H:V
Right Side Slope 4.000000H:V
Bottom Width 2.00 ft
Input Data
Minimum Maximum Increment
Mannings Coefficient 0.025 0.045 0.005
Channel Slope 0.015100 0.023000 0.001000 ft/ft
Rating Table
Channel _ ;
Slope - Mannings Discharge Velocity
(f/ft) Coefficient (cfs) (ft/s)
0.015100 0.025 30.67 5.11
©0.015100 0.030 25.56 4.26
0.015100 0.035 21.91 3.65
0.015100 0.040 19.17 3.20
0.015100 0.045 17.04 2.84
0.016100 0.025 31.67 5.28
0.016100 0.030 26.39 4.40
0.016100 0.035 22.62 3.77
0.016100 0.040 19.80 3.30
0.016100 0.045 17.60 2.93
0.017100 0.025 32.64 5.44
0.017100 0.030 27.20 4.53
0.017100 0.035 23.31 3.89
0.017100 0.040 20.40 3.40
0.017100 0.045 18.13 3.02
0.018100 0.025 33.58 5.60
0.018100 0.030 27.98 4.66
0.018100 0.035 23.99 4.00
0.018100 0.040 20.99 3.50
0.018100 0.045 18.66 3.1
0.019100 0.025 34.50 5.75
0.019100 0.030 28.75 4.79
0.019100 0.035 24.64 411
05/07/99 ,
10:57:42 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.11
Page 10t 2



ACS_OFCA_CHANNELO1
Rating Table for Trapezoidal Channel

Rating Table
* Channel

Slope Mannings Discharge Velocity

(ft/ft) Coefficient (cfs) (ft/s)
0.019100 0.040 21.56 3.59
0.019100 0.045 19.17 3.19
0.020100 0.025 35.39 5.90
0.020100 0.030 29.49 4,92
0.020100 0.035 25.28 4.21
0.020100 0.040 2212 3.69
0.020100 0.045 19.66 3.28
0.021100 0.025 36.26 6.04
0.021100 0.030 30.22 5.04
0.021100 0.035 25.90 4.32
0.021100 0.040 22.66 3.78
0.021100 0.045 20.14 3.36
0.022100 0.025 37.11 6.18
0.022100 0.030 30.92 5.15
0.022100 0.035 26.51 4,42
0.022100 0.040 23.19 3.87
0.022100 0.045 20.62 3.44
0.023100 0.025 37.94 6.32
0.023100 0.030 31.61 5.27
0.023100 - 0.035 27.10 452
0.023100 0.040 23.71 3.95
0.023100 0.045 21.08 3.51

05/07/99
10:57:42 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 2 of 2



ACS_OFCA_CHANNELO1
Plotted Curves for Trapezoidal Channel

Project Description

Project File j\1252\042\28\documents\cap model files\off_01.fm2
Worksheet ACS_OFCA_CHANNEL_01
Flow Element Trapezoidal Channel
Method . Manning’s Formula
Solve For ‘Discharge
Constant Data
Channel Slope 0.019000 fi/ft
Left Side Slope 4.000000H : V
Right Side Slope 4.000000H : V
Bottom Width 2.00 ft
Input Data
Minimum Maximum Increment
Depth 0.00 1.00 0.10 ft
Mannings Coefficient 0.025 0.045 0.005

Discharge vs Depth varying Mannings Coefficient

FlowMaster v5.1

35.0 b O 0.025
+ 0.03
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L
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Q //////
//////
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| =
O-o /
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Depth (ft)
05/07/99
10:57:53 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Page 1 of 1



ACS_OFCA_CHANNELO1_Cross Section
Cross Section for Trapezoidal Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

j\1252\042\28\documents\cap mode! files\off_01.fm2
ACS_OFCA_CHANNEL_O1

. Trapezoidal Channel

Manning’s Formula
Discharge

Section Data

Mannings Coefficient 0.035

Channel Slope 0.019000 ft/ft

Depth 1.00 ft

Left Side Slope 4.000000H : V

Right Side Slope 4.000000H :V

Bottom Width 2.00 ft

Discharge ' 24.58 cfs

SZ
2.00 ft

05/07/99 :
10:58:09 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

1.00 ft

v\

H1.0
NTS

FlowMaster v5.1
Page 1 of ~



Channel No. 2 - Design Sheet



ACS_OFCA_CHANNELO2

Worksheet for Trapezoidal Channel

Project Description

Project File j\1252\042\28\documents\cap model files\off_02.fm2
Worksheet ACS_OFCA_CHANNELO2
Flow Element Trapezoidal Channel
Method Manning’s Formula.
Solve For __Discharge
Input Data
Mannings Coefficient 0.030
Channel Slope 0.015000 ft/ft
Depth 1.00 ft
Left Side Slope 4.000000H:V
Right Side Slope 4.000000H : V
Bottom Width 2.00 ft
Results
Discharge - 25.48 cfs
Flow Area 6.00 ft2
Wetted Perimeter 10.25 ft
Top Width 10.00 ft
Critical Depth 0.98 ft

- Critical Slope 0.016136 ft/ft
Velocity 4,25 ft/s
Velocity Head 0.28 ft
Specific Energy 1.28 ft
Froude Number 0.97

Flow is subcritical.

05/07/99

10:58:49 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.1"
Page 1 of 1



Rating Table for Trapezoidal Channel

ACS_OFCA_CHANNELO2

Project Description

Project File j\1252\042\28\documents\cap model files\off_02.fm2

Worksheet ACS_OFCA_CHANNELO2

Flow Element Trapezoidal Channel

Method Manning’s Formula

Solve For Discharge

Constant Data

Depth 1.00 ft

Left Side Slope 4.000000H : V

Right Side Slope 4.000000H : V

Bottom Width 2.00 ft

Input Data

Minimum Maximum Increment

Mannings Coefficient 0.020 0.040 0.005

Channel Slope 0.011000 0.019000 0.001000 ft/ft

Rating Table

Channel . _
~ Slope Mannings Discharge = Velocity
(ft/ft) Coefficient (cfs) (fi/s)
0.011000 0.020 32.72 5.45
0.011000 0.025 26.18 4.36
0.011000 0.030 21.82 3.64
0.011000 0.035 18.70 3.12
0.011000 0.040 16.36 2.73
0.012000 0.020 34.18 5.70
0.012000 0.025 27.34 4.56
0.012000 0.030 22.79 3.80
0.012000 0.035 19.53 3.26
0.012000 0.040 17.09 2.85
0.013000 0.020 35.58 5.93
0.013000 0.025 28.46 4.74
0.013000 0.030 23.72 3.95
0.013000 0.035 20.33 3.39
0.013000 0.040 17.79 2.96
0.014000 0.020 36.92 6.15
0.014000 0.025 29.53 4,92
0.014000 0.030 24.61 4.10
0.014000 0.035 21.10 3.52
0.014000 0.040 18.46 3.08
0.015000 0.020 38.21 6.37
0.015000 0.025 30.57 5.10
0.015000 0.030 25.48 4.25
05/07/99 .
10:58:56 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 1 of 2



ACS_OFCA_CHANNELO2
Rating Table for Trapezoidal Channel

Rating Table
Channel
Slope Mannings Discharge Velocity
(ft/ft) Coefficient (cfs) (ft/s)
~0.015000 - 0.035 21.84 3.64
10.015000 0.040 1911 3.18
0.016000 0.020 39.47 6.58 -
0.016000 0.025 31.57 5.26
0.016000 0.030 26.31 4.39
0.016000 0.035 22.55 3.76
0.016000 0.040 19.73 3.29
0.017000 0.020 40.68 6.78
0.017000 0.025 32.55 5.42
0.017000 0.030 2712 4.52
0.017000 0.035 23.25 3.87
0.017000 0.040 20.34 3.39
0.018000 0.020 41.86 6.98
0.018000 0.025 33.49 5.58
0.018000 0.030 27.91 4.65
0.018000 0.035 23.92 3.99
0.018000 0.040 20.93 3.49
0.019000 0.020 43.01 717
0.019000 0.025 34.41 5.73
0.019000 0.030 28.67 4.78
0.019000 0.035 24.58 410
0.019000 0.040 21.50 3.58
05/07/99
10:58:56 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 2 of 2



35.0

Discharge (cfs)

ACS_OFCA_CHANNELO2
Plotted Curves for Trapezoidal Channel

Project Description

Project File j\1252\042\28\documents\cap model files\off_02.fm2
Worksheet ACS_OFCA_CHANNELO2

Flow Element . Trapezoidal Channel

-Method Manning's Formula

Solve For Discharge

Constant Data

Channel Slope 0.015000 ft/ft -
Left Side Slope 4.000000H : V
Right Side Slope 4.000000H:V

Bottom Width 2.00 ft
Input Data

Minimum Maximum Increment
Depth 0.00 1.00 0.10 ft
Mannings Coefficient 0.020 0.040 0.005

Discharge vs Depth varying Mannings Coefficient
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05/07/99
10:59:05 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666
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FlowMaster v5.11
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ACS_OFCA_CHANNELO2_Cross Section
Cross Section for Trapezoidal Channel!

Project Description

Project File
Worksheet
Flow Element
‘Method .
Solve For

ji\M1252\042\28\documents\cap model files\off_02.fm2
ACS_OFCA_CHANNELO02

_ Trapezoidal Channel
. Manning’s Formula

Discharge

Section Data

Mannings Coefficient 0.030

Channel Slope- 0.015000 ft/ft

Depth 1.00 ft

Left Side Slope 4.000000H:V

Right Side Slope 4.000000H:V

Bottom Width 2.00 ft

Discharge 25.48 cfs

Z
2.00 ft

05/07/99
10:59:15 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

v\

H1
NTS

FlowMaster v5.1
Page 1 of
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ACS_OFCA_CHANNELO3
Worksheet for Trapezoidal Channel

Project Description

Project File j\1252\042\28\documents\cap model files\off_03.fm2
Worksheet ACS_OFCA_CHANNELO3
Flow Element Trapezoidal Channel.
Method . ~ Manning’s Formula

" Solve For - ‘Discharge '
Input Data
Mannings Coefficient 0.035
Channel Slope 0.019000 ft/ft
Depth 1.00 ft
Left Side Slope 4,000000H : V
Right Side Slope 4.000000H:V
Bottom Width 2.00 ft
Results
Discharge 24,58 cfs
Flow Area 6.00 ft2
Wetted Perimeter 10.25 ft
Top Width 10.00 ft
Critical Depth 0.97 ft
Critical Slope  * 0.022069 ft/ft
Velocity 410 ft/s
Velocity Head 0.26 ft
Specific Energy 1.26 ft
Froude Number 0.93

Flow is subcritical.

05/07/99 FlowMaster v5.11
10:49:08 AM Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



ACS_OFCA_CHANNELO3_Cross Section
Cross Section for Trapezoidal Channel

Project Description

Project File
Worksheet
Flow Element
Method
‘Solve For

ji\1252\042\28\documents\cap model files\off_03.fm2
ACS_OFCA_CHANNELO3

Trapezoidal Channel

Manning's Formula

Discharge '

Section Data

Mannings Coefficient 0.035

Channel Slope 0.019000 f/ft

Depth 1.00 ft

Left Side Slope 4.000000H : V

Right Side Slope 4.000000H : V

Bottom Width 2.00 ft

Discharge 24.58 cls

AY4
2.00 ft

05/07/99
10:50:39 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

1.00 ft
L

v\

H1
NTS

FlowMaster v5.1
Page 1 of 1



ACS_OFCA_CHANNELO3
Plotted Curves for Trapezoidal Channel

Project Description

Project File
Worksheet

_Flow Element

j\1252\042\28\documents\cap model files\off_03.fm2
ACS_OFCA_CHANNELO3
Trapezoidal Channel

Method ~ Manning’s Formula
Solve For Discharge
Constant Data
Channel Slope 0.019000 fi/ft
Left Side Slope 4,000000H:V
Right Side Slope 4,000000H:V
Bottom Width 2.00 ft
Input Data
Minimum Maximum Increment
Depth 0.00 1.00 0.10 ft
Mannings Coefficient 0.025 0.045 0.005

Discharge vs Depth varying Mannings Coefficient

FlowMaster v5.1
Page 1 of
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Rating Table for Trapezoidal Channel

ACS_OFCA_CHANNELO3

Project Description

j\1252\042\28\documents\cap model files\off_03.fm2

Project File

Worksheet ACS_OFCA_CHANNELO3

Flow Element Trapezoidal Channel

Method ‘Manning’s Formula

Solve For Discharge '

Constant Data

Depth 1.00 ft

Left Side Slope 4.000000H:V

Right Side Slope 4.000000H:V

Bottom Width 2.00 ft

Input Data

Minimum Maximum Increment

Mannings Coefficient 0.025 0.045 0.010

Channel Slope 0.015000 0.023000 0.001000 fi/ft

Rating Table

Channel _
Slope Mannings =~  Discharge Velocity
(ft/ft) Coefficient (cts) (ft/s)
0.015000 0.025 30.57 5.10
0.015000 0.035 21.84 3.64
0.015000 0.045 16.98 2.83
0.016000 0.025 31.57 5.26
0.016000 0.035 2255 3.76
0.016000 0.045 17.54 2.92
0.017000 0.025 32.55 5.42
0.017000 0.035 23.25 3.87
0.017000 0.045 18.08 3.01
0.018000 0.025 33.49 5.58
0.018000 0.035 23.92 3.99
0.018000 0.045 18.60 3.10
0.019000 0.025 34.41 5.73
0.019000 0.035 24.58 410
0.019000 0.045 19.11 3.19
0.020000 0.025 35.30 5.88
0.020000 0.035 25.21 4.20
0.020000 0.045 19.61 3.27
0.021000 0.025 36.17 6.03
0.021000 0.035 25.84 4.31
.0.021000 0.045 20.10 3.35
0.022000 0.025 37.02 6.17
0.022000 0.035 26.45 4.41
05/07/99
10:49:41 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.1
Page 1 of 2


file://j:/1252/042/28/documents/cap

ACS_OFCA_CHANNELO3
Rating Table for Trapezoidal Channel

Rating Table
Channel -
Slope Mannings Discharge Velocity
(ft/11) Coefficient (cfs) (ft/s)
0.022000 0.045 20.57 3.43
0.023000° - 0.025 37.86 © 6.31
0.023000 . 0.035 27.04 4.51
0.023000 0.045 21.03 3.51
05/07/99 FlowMaster v5.1
10:49:41 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 2 of:
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ACS_OFCA_CHANNELO4
Worksheet for Trapezoidal Channel

Project Description

Project File §\1252\042\28\documents\cap model files\off_04a.fm2
Worksheet ACS_OFCA_CHANNELO4A
. Flow Element . Trapezoidal Channel
Method ©_ Manning’s Formula
Solve For ___Discharge

Input Data

Mannings Coefficient 0.030

Channel Slope 0.019000 ft/ft
Depth 1.00 ft

Left Side Slope 4.000000H :V
Right Side Slope 4.000000H:V
Bottom Width 2.00 ft
Results

Discharge - 28.67 cfs

Flow Area 6.00 ft=
Wetted Perimeter 10.25 ft

Top Width 10.00 ft
Critical Depth 1.04 ft -
Critical Slope -~ = 0.015881 ft/it
Velocity ' 4,78 ft/s
Velocity Head 0.35 ft
Specific Energy 1.35 ft
Froude Number 1.09

Flow is supercritical.

05/07/99
10:51:56 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.1
Page 1 of -



Rating Table for Trapezoidal Channel

ACS_OFCA_CHANNELO4A

Project Description

Project File j\1252\042\28\documents\cap model files\off_04a.fm2
Worksheet ACS_OFCA_CHANNELO4A
_Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Discharge '
Constant Data
Depth 1.00 ft
Left Side Slope 4,000000H : V
Right Side Slope 4.000000H : V
Bottom Width 2.00 ft
Input Data
Minimum Maximum Increment
Mannings Coefficient 0.020 0.040 0.005
Channel Slope 0.015000 0.023000 0.001000 f/ft
Rating Table
Channel o o
Slope . Mannings Discharge Velocity
(ft/ft) Coefficient (cfs) (ft/s)
0.015000 0.020 38.21 6.37
0.015000 0.025 30.57 5.10
0.015000 0.030 25.48 4.25
0.015000 0.035 21.84 3.64
0.015000 0.040 19.11 3.18
0.016000 0.020 39.47 6.58
0.016000 0.025 31.57 5.26
0.016000 0.030 26.31 4.39
0.016000 0.035 22.55 3.76
0.016000 0.040 19.73 3.29
0.017000 0.020 -40.68 6.78
0.017000 0.025 32.55 5.42
0.017000 0.030 27.12 4.52
0.017000 0.035 23.25 3.87
0.017000 0.040 20.34 3.39
0.018000 0.020 41.86 6.98
0.018000 0.025 33.49 5.58
0.018000 0.030 27.91 4.65
0.018000 0.035 23.92 3.99
0.018000 0.040 20.93 3.49
0.019000 0.020 43.01 7.147
0.019000 0.025 34.41 5.73
0.019000 0.030 28.67 4.78
05/07/99
10:52:27 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.1°
Page 1 of 2


file://j:/1252/042/28/documents/cap

ACS_OFCA_CHANNELO4A
Rating Table for Trapezoidal Channel

Rating Table
Channel :

Slope Mannings Discharge Velocity

(ft/ft) Coefficient (cfs) (ft/s)
0.019000 0.035 - 24.58 410
0.019000 0.040 2150 3.58
0.020000 0.020 4413 7.35
0.020000 0.025 35.30 5.88
0.020000 0.030 29.42 4.90
0.020000 0.035 25.21 4.20
0.020000 0.040 22.06 3.68
0.021000 0.020 45.22 7.54
0.021000 0.025 36.17 6.03
0.021000 0.030 30.14 5.02
0.021000 0.035 25.84 4.31
0.021000 0.040 22.61 3.77
0.022000 0.020 46.28 7.71
0.022000 0.025 37.02 6.17
0.022000 0.030 30.85 5.14
0.022000 0.035 26.45 4,41
0.022000 0.040 23.14 3.86
0.023000 0.020 47.32 7.89
0.023000 0.025 37.86 6.31
0.023000 - . 0.030 31.55 - 5.26
0.023000 0.035 27.04 4.51
0.023000 0.040 23.66 3.94

05/07/99
10:52:27 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.1°
Page 2 of 2



Discharge (cfs)

ACS_OFCA_CHANNELO4A
Plotted Curves for Trapezoidal Channel

Project Description

Project File j\1252\042\28\documents\cap model files\off_04a.fm2
Worksheet ACS_OFCA_CHANNELO4A
Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For - Discharge -
Constant Data
Channel Slope 0.019000 fi/ft
Left Side Slope 4.000000H:V
Right Side Slope 4.000000H : V
Bottom Width 2.00 ft
Input Data
Minimum Maximum Increment
Depth 0.00 1.00 0.10 ft
Mannings Coefficient 0.020 0.040 0.005

Discharge vs Depth varying Mannings Coefficient

FlowMaster v5.1"
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10:52:51 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666
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ACS_OFCA_CHANNELO4A_Cross Section
Cross Section for Trapezoidal Channel

Project Description

Project File
Worksheet
Flow Element
Method -
Solve For

j\1252\042\28\documents\cap model files\off_04a.fm2
ACS_OFCA_CHANNELO4A

Trapezoidal Channel

Manning’s Formula

" Discharge

Section Data

Mannings Coefficient 0.030

Channel Slope 0.019000 ft/ft

Depth 1.00 ft

Left Side Slope 4.000000H :V

Right Side Slope 4.000000H : V

Bottom Width 2.00 ft

Discharge 28.67 cfs

AV
2.00 ft

05/07/99
10:53:14 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

NTS

FlowMaster v5.
Page 1 of


file://j:/1252/042/28/documents/cap

Channel No. 4B - Design Sheet



ACS_OFCA_CHANNELO04B
Worksheet for Trapezoidal Channel

Project Description

Project File j\1252\042\28\documents\cap model files\off_04b.fm2

Worksheet ACS_OFCA_CHANNELO04B

Flow Element Trapezoidal Channel .
. Method ' Manning’s Formula

Solve For . Discharge

Input Data

Mannings Coefficient 0.030

Channel Silope 0.019000 f/ft

Depth 1.25 ft

Left Side Slope 4.000000H : V

Right Side Slope 4.000000H : V

Bottom Width 2.00 ft

Results

Discharge " 47.59 cfs

Flow Area 8.75 ft2

Wetted Perimeter 12.31 ft

Top Width 12.00 ft

Critical Depth - 1.32 ft

Critical Slope 0.014840 ft/ft

Velocity 5.44 fi/s

Velocity Head 0.46 ft

Specific Energy 1.71 ft

Froude Number 112

Flow is supercritical.

05/07/99
10:53:51 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.11
Page 1 of 1



Rating Table for Trapezoidal Channel

ACS_OFCA_CHANNELO04B

Project Description

Project File j\1252\042\28\documents\cap model files\off_04b.fm2
Worksheet ACS_OFCA_CHANNELO4B
Flow Element Trapezoidal Channel
Method ' Manning's Formula
‘Solve For Discharge °
Constant Data
Depth 1.25 ft
Left Side Slope 4.000000H : V
Right Side Slope 4.000000H:V
Bottom Width 2.00 ft
Input Data
Minimum Maximum Increment
Mannings Coefficient 0.020 0.040 0.005
Channel Slope 0.015000 0.023000 0.001000 ft/ft
Rating Table
Channel _
Slope - Mannings . Discharge Velocity
(ft/ft) Coefficient (cfs) (ft/s)
0.015000 0.020 63.42 7.25
0.015000 0.025 50.74 5.80
0.015000 0.030 42.28 4.83
0.015000 0.035 36.24 4.14
0.015000 0.040 31.71 3.62
0.016000 0.020 65.50 7.49
0.016000 0.025 652.40 5.99
0.0186000 0.030 43.67 4.99
0.016000 0.035 37.43 4.28
0.016000 0.040 32.75 3.74
0.017000 0.020 67.52 7.72
0.017000 0.025 54.01 6.17
0.017000 0.030 45.01 5.14
0.017000 0.035 - 38.58 4.41
0.017000 0.040 33.76 3.86
0.018000 0.020 69.48 7.94
0.018000 0.025 55.58 6.35
. 0.018000 0.030 46.32 - 5.29
0.018000 0.035 39.70 4.54
0.018000 0.040 34.74 3.97
0.019000 0.020 71.38 8.16
0.019000 0.025 57.10 6.53
0.019000 0.030 47.59 5.44
05/07/99
10:54:02 AM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.11
Page 1of 2


file://j:/1252/042/28/documents/cap

ACS_OFCA_CHANNEL04B
Rating Table for Trapezoidal Channel

Rating Table
Channel
Slope Mannings Discharge Velocity
(ft/ft) Coefficient (cfs) (ft/s)
- 0.019000 0.035 40.79 4.66
- 0.019000 0.040 35.69 . 4.08
0.020000 0.020 73.23 8.37:
0.020000 0.025 58.59 6.70
0.020000 0.030 48.82 5.58
0.020000 0.035 41.85 4.78
0.020000 0.040 36.62 4.18
0.021000 0.020 75.04 8.58
0.021000 0.025 60.03 6.86
0.021000 0.030 50.03 5.72
0.021000 0.035 42.88 4.90
0.021000 0.040 37.52 4.29
0.022000 0.020 76.81 8.78
0.022000 0.025 61.45 7.02
0.022000 0.030 51.21 5.85
0.022000 0.035 43.89 5.02
0.022000 0.040 38.40 4.39
0.023000 0.020 78.53 8.98
0.023000 0.025 62.83 7.18
0.023000 0.030 . - 52.36 5.98
0.023000 0.035 44.88 513
0.023000 0.040 39.27 4.49
05/07/99
10:54:02 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.11
Page 2 of 2



ACS_OFCA_CHANNEL04B
Plotted Curves for Trapezoidal Channel

Project Description

Project File j\1252\042\28\documents\cap model files\off_04b.fm2
Worksheet ACS_OFCA_CHANNELO4B
Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Discharge
Constant Data
Channel Slope 0.019000 f¥/ft
Left Side Slope 4.000000H:V
Right Side Slope 4.000000H:V
Bottom Width 2.00 ft
Input Data
Minimum Maximum Increment
Depth 0.00 1.25 0.10 ft
Mannings Coefficient 0.020 0.040 0.005

Discharge vs Depth varying Mannings Coefficient
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10:54:29 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666
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ACS_OFCA_CHANNELO4B_Cross Section
Cross Section for Trapezoidal Channel

Project Description

Project File j\1252\042\28\documents\cap model files\off_04b.fm2
Worksheet ACS_OFCA_CHANNEL0O4B
Flow Element Trapezoidal Channel
"Method Manning’s Formula -
Solve For ‘Discharge

Section Data
Mannings Coefficient 0.030

Channel Slope 0.019000 ft/ft
Depth 1.25 ft
Left Side Slope 4.000000H : V
‘Right Side Slope 4.000000H : V
Bottom Width 2.00 ft
Discharge 47.59 cfs

2.00 ft A\ B
H1
NTS
05/07/99 FiowMaster v5.
10:54:54 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of
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TR55-Model Results -

Drainage calculations were conducted for both of the OFCA and SBPA final covers to
determine stormwater runoff flow. Both final covers were partitioned into sections to
estimate the peak discharge rate entering the OFCA perimeter channels and the SBPA
stormwater collection system. Peak watershed estimates were based on a 100-year, 24-hour
storm event with a maximum rainfall amount of seven inches. The Technical Release-55
(TR-55) computer model was employed to predict the time of concentration and time
traveled. These output parameters represent the amount of runoff time traveled from the
hydraulically most distant point of the watershed and the time it takes water to travel from
location to another in the watershed, respectively. Additional input parameters include the
following: '

. Watershed travel length to channel or catch basin;

« Surface area;

«  SCS runoff curve number representing the surficial layer;

. Slope of each flow patch;

. Manning’s roughness coefficient;

. Rainfall amount for a two-year, 24-hour storm event;

. Length, cross sectional area, and wetted perimeter of each channel; and
. Slope of channel.

OFCA

The OFCA engineered cover will consist of a highly vegetated surface of shallow-rooted
grass that will direct surface water towards the designed trapezoidal-shape perimeter
channels. The OFCA was partitioned into six sections based on the final design contours of
the engineered cover. A sketch diagram has been provided illustrating the partitioning of
the final cover. This approach was undertaken to provide an acceptable estimate of the
peak discharge rate that flowing towards the perimeter channels during this specific rainfall
event. A table provided below summarizes the peak discharge rate from each partitioned
area.

Approximate Peak Discharge
Partitioned Size Rate
Area (acres) (cfs)
1 4.25 13
2 2.02 7
3 3.31 14
4 1.78 7
5A 0.28 1
5B 0.34 2




SBPA

The surface of the SBPA final cover will consist of a top layer of low permeable asphalt.
‘Stormwater runoff occurring along the northern and western parts of the watershed area
will be collected by the existing and newly installed catch basins and conveyed through the
SBPA stormwater collection system to concrete settling basins. The SBPA was partitioned
into four sections based on the final design contours of the engineered cover. A sketch
diagram has been provided illustrating the partitioning of the SBPA final cover used in this
part of the evaluation. Below is a table summarizing the peak discharge rate results from

each partitioned area.

BPG/
J:/1252042/28/35/125204228a133.doc
1252042.28350101

Peak Discharge
Partitioned | Approximate Size Rate
Area (acres) (cfs)
1 0.60 6
2 0.20 2
3 0.60 6
4 1.50 16
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RUNOFF CURVE NUMBER COMPUTATION Version 2.00
Project : ACS User: BPG Date: 04-01-99
County : Lake . State: IN Checked: __ Date:

Subtitle: 95% Final Design
Subarea : Off-1
. N . _ Hydrologic Soil Group
COVER DESCRIPTION A B - (@ D
R " ' : Acres (CN) :
FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space (Lawns,parks etc.)

Poor condition; grass cover < .50% 4.25(68) - - -
Total Area (by Hydrologic Soil Group) 4.25
SUBAREA: Off-1 TOTAL DRAINAGE AREA: 4.25 Acres WEIGHTED CURVE NUMBER: 68



RUNOFF CURVE NUMBER COMPUTATION Version 2.00
Project : ACS User: BPG Date: 04-01-99
County : Lake State: IN Checked: Date:

Subtitle: 95% Final Design
Subarea : Off-2
o Hydrologic Soil Group
COVER DESCRIPTION ) _ - A .. B C D
i " Acres (CN)

— e i ——— e e e ——— e ——————

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space (Lawns,parks etc.)

Poor condition; grass cover < 50% 2.02(68) - - -
Total Area (by Hydrologic Soil Group) 2.02

SUBAREA: Off-2 TOTAL DRAINAGE AREA: 2.02 Acres. WEIGHTED CURVE NUMBER: 68



RUNOFF CURVE NUMBER COMPUTATION Version 2.00
Project : ACS User: BPG Date: 04-01-99
County : Lake State: IN Checked: Date: .

Subtitle: 95% Final Design
Subarea : Off-3
_ _ Hydrologic Soil Group
COVER DESCRIPTION - ) . ) A B C D
. : - : Acres (CN) :

e e e et e et it e e o —  — —  — — — — —_——— e et —_— — — - — o — — — ——

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space {(Lawns,parks etc.) _
Poor condition; grass cover < 50% . 3.31(68) - - -

Total Area (by Hydrologic Soil Group) 3.31
SUBAREA: Off-3 TOTAL DRAINAGE AREA: 3.31 Acres WEIGHTED CURVE NUMBER: 68



RUNOFF CURVE NUMBER COMPUTATION Version 2.00
Project : ACS User: BPG Date: 04-01-99
County : Lake State: IN Checked: Date:

Subtitle: 95% Final Design
Subarea : 0Off-4
. Hydrologic Soil Group
‘COVER DESCRIPTION _ A B C D
i Acres (CN)

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space {(Lawns,parks etc.)

Poor condition; grass cover < 50% 1.78(68) - - -

Total Area (by Hydrologic Soil Group) 1.78
SUBAREA: Off-4 TOTAL DRAINAGE AREA: 1.78 Acres ' WEIGHTED CURVE NUMBER: 68



RUNOFF CURVE NUMBER COMPUTATION Version 2.00
Project : ACS User: BPG Date: 04-01-99
County : Lake State: IN Checked: . Date:

Subtitle: 95% Final Design
Subarea : Off-5A
_ _ ~ Hydrologic Soil Group
COVER DESCRIPTION . o A ) B ‘ C _ D
' : o Acres (CN).

——— ———————————————— —————————————————— P e e ———_— e —————— = — — —

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space (Lawns,parks etc.)
Poor condition; grass cover < 50% 0.28(68) - - -

Total Area (by Hydrologic Soil Group) .28

SUBAREA: Off-5A TOTAL DRAINAGE AREA: .28 Acres WEIGHTED CURVE NUMBER: 68



RUNOFF CURVE NUMBER COMPUTATION Version 2.00

Project : ACS

County : Lake State: IN
Subtitle: 95% Final Design

Subarea : Off-5B

User: BPG Date: 04-01-99
Checked: Date:

Hydrologic Soil Group

A B c D
' Acres (CN)- :
FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Open space (Lawns,parks etc.)
Poor condition; grass cover < 50% 0.34(68) - - -
Total Area (by Hydrologic Soil Group) 34
SUBAREA: Off-5B TOTAL DRAINAGE AREA: .34 Acres WEIGHTED CURVE NUMBER: 68



TIME OF CONCENTRATION AND TRAVEL TIME Version 2.00
Project : ACS User: BPG Date: 04-01-99
County : Lake State: IN Checked: Date:

Subtitle: 95% Final Design

T T ittt T Subarea #1 - Off-1 --——---— o -

Flow Type 2 year Length Slope Surface n Area Wp Velocity Time
rain (ft) (ft/ft) code {sga/ft) (ft) . (ft/sec) (hr)

Sheet 4.5 300 0.035 e v ' 0.265

Open Channel 1350 0.015 0.036 10.3 : 0.088
Time of Concentration = 0.35*

Open Channel 1350 0.015 0.036 10.3 . 0.088
Travel Time = 0.09%

—————————————————————————————— Subarea #2 - 0ff-2 -~

Flow Type 2 year Length Slope Surface n Area Wp Velocity. Time
rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hr)

Sheet 4.5 300 0.035 e 0.265
Open Channel 400 0.015 0.038.75 12.3 : 0.023
Time of Concentration = 0.29*

Open Channel _ 450 0.015 0.038.75 @ 12.3 .°0.026
Travel Time = 0.03*

—————————————————————————————— Subarea #3 - Off-3 - - --- -~

Flow Type 2 year Length Slope Surface n Area Wp Velocity Time
rain (ft) (ft/ft) code (sa/ft) (ft) (ft/sec) (hr)

Sheet 4.5 200 0.030 e 0.204
Open Channel 470 0.015 0.036 10.3 0.031
Time of Concentration = 0.23*

Open Channel 470 0.015 0.036 10.3 0.031
= 0.03*

Travel Time

* - Generated for use by TABULAR method



TIME OF CONCENTRATION AND TRAVEL TIME

Project : ACS
County Lake
Subtitle: 95% Final Design

State:

IN

Checked:

Version 2.00
Date: 04-01-99
Date:

User: BPG

—————————————————————————————— Subarea #4 - Off-4 ~-—----—

Flow Type 2 year Length Slope Surface n Area Wp Velocity Time
rain (£ft) _(ft/ft) code - (sq/ft) (ft) (ft/sec) (hr)
Sheet . 4.5 100 0.035 e 0.110
Open Channel 750 0.015 0.036 10.3 0.049
Time of Concentration = 0.16*
Open Channel 750 0.015 0.036 10.3 - 0.049
Travel Time = 0.05%*
————————————————————————————— Subarea #5 - Off-5A ————
Flow Type 2 year Length Slope Surface n Area Wp Velocity Time
rain (ft) (ft/ft) code {sg/ft) (ft) (ft/sec) (hxr)
Sheet 4.5 30 0.01 e . 0.069
Open Channel 350 0.015 0.036 10.3 0.023
Time of Concentration = 0.09*
Open Channel _ 350 0.015 0.036 10.3 _ 0.023
- : - Travel Time = 0.02%*
————————————————————————————— Subarea #6 - Off-5B ----——— e
Flow Type 2 year Length Slope Surface n Area Wp Velocity Time
rain (ft) (ft/£ft) code (sag/ft) (ft) (ft/sec) (hr)
Sheet 4.5 30 .01 e 0.069
Open Channel 350 0.015 0.038.75 12.3 0.020
Time of Concentration = 0.09*
Open Channel 350 0.015 0.038.75 12.3 0.020
Travel Time_= 0.02*
--- Sheet Flow Surface Codes ---
A Smooth Surface F Grass, Dense --- Shallow Concentrated ---
B Fallow (No Res.) G Grass, Burmuda -—— Surface Codes -——-
C Cultivated < 20 % Res. H Woods, Light P Paved
D Cultivated > 20 % Res. I Woods, Dense U Unpaved
E Grass-Range, Short J Range, Natural
* — Generated for use by TABULAR method



TABULAR HYDROGRAPH METHOD

Version 2.00

Project : ACS User: BPG Date: 04-01-99
County : Lake State: IN Checked: Date:

Subtitle: 95% Final Design

Total watershed area: 0.019 sqg mi Rainfall type: II Frequency: 100 years

—————————————————————————— Subareas ~-----—--——-—-————-—--

Off-1 Off-2 Off-3 Off-4 Off-5A Off-5B

. Area(sd mi) 0.01* . 0.00* 0.01*- 0.00* 0.00* 0.00*

Rainfall (in) 7.0 7.0 7.0 7.0 7.0 7.0

Curve number 68%* 68* 68* 68* 68~* 68%*
Runoff (in) 3.41 3.41 3.41 3.41 3.41 3.41
Tc (hrs) 0.35* 0.29* 0.23* 0.16* 0.09* 0.09*
(Used) 0.30 0.30 0.20 0.20 0.10 0.10
TimeToOutlet 0.00 0.00 0.00 0.00 0.00 0.00
Ia/P 0.13 0.13 0.13 0.13 0.13 0.13
Time Total ----—=—-——=-———- Subarea Contribution to Total Flow (cfs)

(hr) Flow Off-1 Off-2 Off-3 0ff-4 Off-5A Off-5B

©11.0 0 0 0 0 0 0 0
11.3 1 1 0 0 0 0 0
11.6 2 1 0 1 0 0 0
11.9 9 2 1 3 2 o] 1
12.0 18 5 2 6 3 1P 1
12.1 35 9 4 12 7P 1 2P
12.2 45P 15p 7P 14p 7 1 1
12.3 36 15 7 9 5 0 0
12.4 21 10 5 4 2 0 0
12.5 14 6 3 3 2 0 0
12.6 10 5 2 2 1 0 0
12.7 8 3 2 2 1 0 0
12.8 7 3 1 2 1 0 0
13.0 5 2 1 1 1 0 0
13.2 5 2 1 1 1 0 0
13.4 4 1 1 1 1 0 0
13.6 3 1 1 1 0 0 0
13.8 3 1 1 1 0 0 0
14.0 2 1 0 1 0 0 0
14.3 2 1 0 1 0 0 0
14.6 2 1 0 1 0 0 0
15.0 2 1 0 1 0 0 0
15.5 2 1 0 1 0 0 0
16.0 1 1 0 0 0 0 0

. 16.5 1 1 0 0 0 0 0
17.0 0 0 0 0 0 0 0
17.5 0 0 0 0 0 0 0
18.0 0 0 0 0 0 0 0
19.0 0 0 0 0 0 0 0
20.0 0 0 0 0 0 0 0
22.0 0 0 0] 0 0 0 0
26.0 o] 0 0 0 0 0 0
P - Peak Flow * - value(s) provided from TR-55 system routines



SBPA TR-55
MODEL RESULTS



RUNOFF CURVE NUMBER COMPUTATION Version 2.00
Project : ACS User: BPG Date: 04-01-99
County : Lake. State: IN Checked: _ Date:

Subtitle: 95% Final Deéign
Subarea : On-1
. . . Hydrologic Soil Group _
» COVER DESCRIPTION - _ : A : ‘B _ - C ] D
' : o Acres - (CN) '

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Impervious Areas
Paved parking lots, roofs, driveways 0.6(98) - - -

Total Area (by Hydrologic Soil Group) .6

SUBAREA: On-1 TOTAL DRAINAGE AREA: .6 Acres WEIGHTED CURVE NUMBER: 98



RUNOFF CURVE NUMBER COMPUTATION Version 2.00.
Project : ACS User: BPG Date: 04-01-99
County : Lake State: IN Checked: __ Date:

Subtitle: 95% Final Design
Subarea : On-2

Hydrologic Soil Group
COVER DESCRIPTION ) . A ) B . C . D

Acres (CN)

. e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e et e e e e o o o s o e e

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Impervious Areas

Paved parking lots, roofs, driveways 0.2(98) - - -
Total Area (by Hydrologic Soil Group) .2
SUBAREA: On-2 TOTAL DRAINAGE AREA: .2 Acres WEIGHTED CURVE NUMBER: 98



RUNOFF CURVE NUMBER COMPUTATION Version 2.00
Project : ACS User: BPG Date: 04-01-99
County : Lake State: IN Checked: Date:

Subtitle: 95% Final Design
Subarea : On-3

) Hydrologic Soil Group
COVER DESCRIPTION A B . - C D

Acres (CN)

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Impervious Areas
Paved parking lots, roofs, driveways 0.6(98) - - -

Total Area (by Hydrologic Soil Group)

SUBAREA: On-3 TOTAL DRAINAGE AREA: .6 Acres WEIGHTED CURVE NUMBER: 98



RUNOFF CURVE NUMBER COMPUTATION Version 2.00
Project : ACS User: BPG Date: 04-01-99
County : Lake State: IN Checked: Date:

Subtitle: 95% Final Design
Subarea : On-4

.Hydrologic Soil Group
COVER DESCRIPTION _ A B C D

Acres (CN)

FULLY DEVELOPED URBAN AREAS (Veg Estab.)
Impervious Areas

Paved parking lots, roofs, driveways 1.5(98) - - -
Total Area (by Hydrologic Soil Group) 1.5
SUBAREA: On-4 TOTAL DRAINAGE AREA: 1.5 Acres WEIGHTED CURVE NUMBER: 98
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TIME OF CONCENTRATION AND TRAVEL TIME

State:

Slope
xft/ft)

IN

Subarea #1 - On-1
Surface

code

Slope
(ft/ft)

‘Subarea #2 - On-2

Surface
code

Version 2.00

User: BPG Date: 04-01-99
Checked: Date:

n Area Wp 'Velocity - Time
(sq(ft) (ft) (ft/sec) .(hr)

_ 0.029

Time of Concentration = 0.03*
0.029

Travel Time = 0.03*

Slope
(ft/ft)

Subarea #3 - On-3
Surface

code

n Area Wp Velocity Time
(sg/ft) (ft) (ft/sec) (hr)
0.029

Time of Concentration = 0.03*
0.029

= 0.03*

Travel Time

Project : ACS
County Lake
Subtitle: 95% Final Design
Flow Type Length
. . (ft)
Shallow Concent’d 300
Shallow Concent’d 300
Flow Type Length
(ft)
Shallow Concent’d 300
Shallow Concent’d 300
Flow Type Length
(ft)
Shallow Concent’d 300
Shallow Concent’d 300

* - Generated for use by TABULAR method

n Area Wp Velocity Time
(sq/ft) (ft) (ft/sec) (hr)
0.029

Time of Concentration = 0.03*
0.029

Travel Time = 0.03*



TIME OF CONCENTRATION AND TRAVEL TIME Version 2.00
Project : ACS User: BPG Date: 04-01-99
County : Lake . State: IN Checked: Date:

Subtitle: 95% Final Design

—————————————————————————————— Subarea #4 - On-4 —————— e~

Flow Type . Length Slope Surface n Area Wp Velocity Time
(fe) (ft/£ft) . code ’ (sq/ft) (ft) (ft/sec) (hr)
Shallow Concent’d 300 0.02 P : 0.029
Time of Concentration = 0.03*
Shallow Concent’d 300 .02 D . 0.029
Travel Time = 0.03*
-—- Sheet Flow Surface Codes ---
A Smooth Surface : F Grass, Dense --- Shallow Concentrated ---
B Fallow (No Res.) G Grass, Burmuda -——- Surface Codes -——-
C Cultivated < 20 % Res. H Woods, Light P Paved
D Cultivated > 20 % Res. I Woods, Dense U Unpaved
E Grass-Range, Short J Range, Natural

* - Generated for use by TABULAR method
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Total watershed area:
et et e Subareas ---~--——-=-- ————

Area(sqg mi)
Rainfall (in)
Curve number
Runoff (in)
Tc (hrs)

(Used)

TimeToOutlet

Ia/P

Time
(hr)

11.
11.
11.
11.
12.
12.
12.
12.

12.
12.
12.
12.
12.
13.
13.
13.

BN O 0o
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26.
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(Used)

Total
Flow

0
1
1
10
19
30P
19
5

COORRREREBRE RBRERWHDD

[ NeoleNeNolNeNelN o)

: ACS

Project
- County Lake
Subtitle:

O OO0 OO
fuy
o

I—‘IP-%DNOOO

OO0 OkrRrPREPRLRR

[N eleNeNololNolNel

OO OO OO0OO0OCOOo

95% Final Design
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TABULAR HYDROGRAPH METHOD

Version 2.00

User: BPG- Date: 04-01-99

State: IN Checked: Date:
05 sg mi Rainfall type: II Frequency: 100 years

0.00* 0.00*
7.0 7.0
98* 9g*
6.76 6.76
0.03* 0.03*
0.10 0.10
0.00 0.00
0.01 0.01
0.10 0.10

Subarea Contribution to Total Flow (cfs)
On-3 On-4
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P - Peak Flow

* — value(s) provided from TR-55 system routines
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